











The Glass industry 


PUBLISHED MONTHLY 
Copyright, 1921, by Glass Industry Publishing Company, Inc. 














NEW YORK, AUGUST, 1921 





The Steam Gauge Tube Situation 


By J. F. SPRINGER 
(Written for THE Giass INDUSTRY) 


The Great War has left legacies all over the country. 
Perhaps some of them will in the end be beneficial; so that 
the industry or line of activity concerned will ultimately be 
much better because of what, it has inherited. In some cases, 
however, a bad and continuous result is to be feared. Among 
the industries is the making and manufacture of glass tubing. 
In particular, the specifications for steam gauges promise a 
good deal of trouble unless some cure may be found. 

Perhaps as good a method of focusing attention upon the 
crux of the matter is to give a portion of a letter written by 
a New York concern engaged, among other activities, in 
supplying railroads and others with steam gauge tubes cut 
to length. This letter is addressed to a concern in Vineland, 
N. J., that manufactures gauge glass tubing: 

“We are in receipt of your letter of March 3rd, and take 
pleasure in advising you that our stock of glasses is now 
getting low, and we shall very shortly call on you for a lot 
of extra glasses for our stock. The glasses that you state 
.that you have heard we are buying is 54” tubing which we 
have been hunting for all over the world trying to get glasses 
that will run to meet the United States railroad specifications, 
and must be cut to the size required by these specifications. 
When we try to cut them out of 6 ft. glasses that you furnish 
us the waste is utterly impossible there, to make any money, 
with the result that we have been hunting all over Europe as 
well as every manufacturer in the United States in the en- 
deavor to get somebody that would make up 5” tubing that 
would run exactly 54” in outside diameter, and that would 
withstand a dipping test of 375 degrees boiling oil, dipped 
fifty times from this boiling oil then to ice water. 

“When the United States Government took over the rail- 
roads of this country, Mr. McAdoo had these specifications 
gotten up for every railroad in the United States, with the 
result that we have finally thrown up our hands, and are 
cutting out the railroad business almost entirely as we find 
that it is impossible to get any manufacturer that will fur- 
nish us the glasses that will meet all of the conditions that 
are required by these specifications, and make any money.” 


The letter goes on to say that the writer had heard that 
a concern in New Jersey had had a total of over $150,000 
worth of gauge glasses rejected because of failure to meet 
the railroad specifications. The writer continues: “I guess 
every other manufacturer that has ever tried it has gotten 
back a lot of it. Any manufacturer that has ever made any 
of this glass for us in the endeavor to meet these railroad 
specifications has got back a very large proportion of what 
they furnished us, but the conditions are so hard that we 
have finally been forced to throw up our hands, and in the 
future, will work almost exclusively on the trade of handling 
the jobbers and the consumers.” 

The foregoing was written under date of March 10, 1921, 
and sets forth pretty clearly that the specifications inherited 
from Government operation of the railroads are still living 
on and exercising their influence. The chief difficulties from 
the manufacturer’s point of view seem to be those relating 
to the outside diameter and the wall thickness. The speci- 
fications put the variations in these dimensions at excessively 
low amounts. What appears to be felt is substantially that 
the specifications—in particular the measurements mentioned 
—are academic, being drawn without a realization of the 
conditions of manufacture, and that the precision required 
serves no useful purpose. This, I think, is just about the 
feeling, though perhaps some have ‘not crystallized their 
thoughts into words. 

In order that a full and clear presentation of this matter 
might be made, THE Grass Inpustry has asked me to pre- 
pare a special article, and, in order that this article may be 
all it should be, the periodical has further requested that I 
go personally into the glass-making field and see the opera- 
tions going on. I have, accordingly, gone into the South 
Jersey district and visited three Vineland concerns. One of 
these, The Vineland Flint Glass Works, manufactures glass 
tubing by the usual hand process, drawing the glass in small 
batches from pots. It supplies its customers for gauge glasses 
from the tubing thus made. Another concern, the Vineland 
Scientific Glass Company, makes up gauge glasses from 
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tubing obtained from the preceding concern. The third manu- 
facturer visited is the Kimble Glass Company, which makes 
some of its glass in tank furnaces and draws tubing from 
these furnaces by automatic tube drawing equipment invented 
by E. Danner. These factories were thrown wide open to 
me and my opportunities for seeing both the hand and the 
machine procedures were most excellent, indeed. I take this 
opportunity for thanking Messrs. Victor Durand, Jr. and 
Ralph Barber, E. B. Chatterton and E. E. Kimble, for cour- 





PREPARING TO ATTACH THE «UNTY TO THE GOB OF GLASS 


tesies shown me. It should be understood that none of the 
foregoing concerns is by any means limited to a single line 


of manufacture. 


AT THE VINELAND FLINT GLAss Works 

The raw materials’ storage space of such a concern con- 
tains a considerable range of things. Here at the Flint works 
are to be found sand, soda, lime, zinc oxide, arsenic, borax, 
alumina, magnesia, white oxide of antimony, china clay, 
lead in the form of litharge. From these materials, varying 
groups of ingredients in varying proportions are used in the 
manufacture of the various kinds of tubing, etc. The glass 
produced varies greatly in the combination of qualities. At 
the time of my visit, a big 10-pot furnace was in operation. 
It was supplying five different varieties of glass. Thus, the 
usual lime glass employed in making the glass containers 
for vacuum bottles was being supplied. Then, a lead glass 
was also being produced, whose character was that required 
for the tubular rods used in making sanitary towel racks. 
Then there was likewise being supplied the kind of glass 
employed in making a class of steam gauge tubes that do 
not fog when in service. A fourth kind of glass coming from 
the furnace was that used for X-Ray tubes. Finally, there 
was being drawn from the same furnace, but naturally not 
from the same pots, such glass as that used for hydrometer 


jars or graduated cylinders. A great advantage of the pot 
furnace is the fact that it permits moderate quantities of 
special varieties of glass to be made up. 

In making the tubing for gauge glasses and similar ar- 
ticles, the procedure is essentially and substantially as fol- 
lows: The first workman introduces the one end of his 
blow-pipe into the pot containing the right variety of glass. 
Manipulating this, he secures a gob of glass. This will not 
be the full amount ultimately required on the blow-pipe. 
One or two more introductions into the pot may be necessary 
for that. However, the gob secured is manipulated on a 
half-mold for the purpose of giving it a symmetrical form. 
These molds are partly immersed in water and are thus kept 
moderately cool. The workman blows into the blow-pipe, 
producing a cavity in the gob. This cavity may reach down 
a considerable depth—say, half way to the end of the gob 
of glass. The molded gob is then manipulated by rolling on 
a cast-iron slab called a marver. The object here is to bring 
about an even distribution of glass round the end of the 
blow-pipe. The workman manages this by maneuvering the 
gob as he rolls it. His eye, noticing the cavity in the center, 
judges of the evenness of the distribution. It may be neces- 
sary now to get additional glass, which is naturally obtained 
by getting a covering of new glass on the old gob. There 
may now be several operations of re-heating to secure plas- 


THE PUNTY ATTACHED 

ticity and of re-introduction to get more glass. The marver 
slab is used whatever number of times may be necessary to 
enable the glass to be distributed evenly all round. The 
cavity will be deepened by repeating the blowing, the number 
of repetitions depending upon the conditions. Finally, the 
gob will have a deep central cavity and there will be a 
symmetrical disposition of the glass round the blow-pipe. A 
workman will now take a blow-pipe and carry it, gob-end 
uppermost, vertically to the neighborhood of the runway. 
By this time the glass has cooled somewhat, so that it is 
necessary to re-heat it. This is done at a special furnace 
known as a “glory hole.” 

It may now be necessary to roll the work once more on a 
marver for the purpose of having it accurately distributed 
at the time of blowing, which is the next operation but one. 
The intervening operation consists in fixing on the punty. 
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This is a circular disk with a rod projecting from the center 
on one side. 

Drawing the tube is done by two workmen. One holds the 
blow-pipe with its gob of glass. He remains at the one end 
of a kind of runway or walk, down which the other man 
retreats, walking backwards, with the projecting rod or 
handle of the punty in his hands. This latter man will be 
the less skilled of the two, although his job requires good 
judgment. It will readily be understood that the glass flow- 
ing off the butt end of a conical gob will diminish in diameter 
from the gob outward. In fact, it does diminish and it does 
so rather rapidly. The man at the blow-pipe blows mean- 
while. After a time, perhaps when the tube drawn off is 
75 or 100 or more feet in length, the man with the punty 
judges, probably by the degree of resistance, that it is time 
to stop. Except for perhaps 15 or 20 feet at each end, the 
entire tube from blow-pipe to punty will have a fairly uni- 
form diameter and wall thickness. It is rather wonderful 
that this should be so, even if the dimensions are only ap- 
proximately uniform. One would hardly be surprised at 
wide differences between these dimensions at one end and 
those at the other. The rapid rate of decrease from the 
blow-pipe for a short distance might lead one to expect a 
continuance of this rate and a consequent reduction of the 
tube to nothing at all in a few feet of length. It is fortunate 
that this is not the case. That would mean that the present 
methods of tube production—whether by hand or machine— 
could not have come into existence. Let us consider the 
reasons why it is possible to draw a long tube. 

Undoubtedly, what takes place is substantially as follows: 
Naturally, the hotter the glass, the more fluid it is. When 
a ring of glass flows off the end of the gob, it will have a 
large diameter. The wall thickness will also be large. The 
pull on the glass exerted by the man with the punty increases 
the length of the ring and diminishes its wall thickness and 
the diameter. The two reductions—one in the diameter and 
the other in the thickness of wall—occur because the length 
is being forcibly increased, leaving less glass per unit of 
length than was the case when the ring started to flow off 
the gob. Think of the ring as made up of innumerable fibers 
of glass all lying in the direction of pull. Cohesion holds 
fiber to fiber. As the pull goes on, however, the fibers 
diminish in individual diameter. Those next the inside wall 
surface all become smaller. The number is the same but the 
several diameters are less. There is, accordingly, only a 
smaller circle possible provided the fibers stick together. 
They do stick together, so that as a result the inside diameter 
of the ring is less. As with the innermost circle of fibers, so 
with the next and the next and so on. The pull will then 
result in a diminishing outside diameter. Since the number 
of fibers remains constant and all have shrunk, the wall 
thickness will also diminish, cohesion keeping all fibers in 
a coherent mass. 

The foregoing explains what happens when the conditions 
at both ends of the ring are the same. As a matter of fact, 
however, they are by no means the same. At the rear end, 
there is resistance to the reduction in the diameters of the 
fibers because the fibers back on the gob-are themselves large. 
Consequently, the rear end of the ring is larger in inside 





and outside diameters, and the wall thickness is greater. 
So, then, from the outer end of the gob for a short distance, 
the glass flows onward in the form of a cone. 

However, we must now consider the effect of cooling. As 
the glass flows from the gob, it becomes cooler and cooler. 
For a while, it will still be quite hot, however, and the air 
blown in through the blow-pipe keeps the inside diameter 
from diminishing too suddenly. But, after the glass has 
flowed on for a little distance, there will be such a loss of 
heat that the glass will be fairly stiff. The-pull of the man 
with the punty will have but little effect on the fiber size. 
Instead, the stiff fibers, shrinking but little, will transmit the 
pull, and the effect will be felt further back nearer the gob 
where the glass is still soft. Finally, the distance from the 
gob will be great enough to produce enough loss of heat and 
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TUE ACTUAL TUBE DRAWING OPERATION 
consequent gain of stiffness that the fibers will just about 
refuse to shrink any more. When this occurs, the inside and 
outside diameter will become fixed and also the wall thickness. 

When the gob is used up to the limit and the man with 
the punty has stopped, there will be a long piece of tubing 
on the runway or walk. At both ends, there will, however, 
be a section of considerable length which represents glass 
which did not reduce to the tube size. The gob end has 
already been explained. The punty end is due to similar 
causes. The punty itself has a diameter of say, 6 or 8 inches, 
when tubing of the 54” size is being drawn. There is, then, 
a length of glass whose diameter increases from that of the 
main tube up to the 6 or 8 inches of the punty. These two 
lengths, one from each terminus, represent part of the 
inevitable waste. 

When the man with the punty has retreated as far as is 
right, he stops, breaks off the waste at his end and comes 
back bringing the waste with him. A man at the gob end 
where the tube in the meantime will be broken off, will now 
seat himself and begin to cut up the long lengths into short 
ones, say of 6 feet. That is, he nicks off a short length, pull- 
ing the work until his end is against a fixed stop and the 
point where the nicking should be done is right beside him. 
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Perhaps two lengths will go into the discard, perhaps more. 
He pulls and nicks, pulls and nicks, rapidly gauging all the 
time until the whole has been pulled in. 

The procedure with the automatic machine is much the 
same as when hand methods are used.* In fact, the machine 
imitates the workmen. The tubing is pulled by a pulling 
apparatus which forms part of the equipment. It remains 
fixed in position, but otherwise it does what the man with 
the punty does; that is, it exerts‘a full on the supply of 
soft glass. With the machine, this is a very steady and uni- 
form pull. The pull is exerted pretty continually and the 
end near the pulling machine is kept cut off. The hot glass 
flows from a big gob in a furnace and this hot glass shrinks 
in diameter both inside and outside, and in wall thickness. 
This is just about the same as with the hand process, and 
the big gob is probably much hotter and the glass conse- 
quently much more fluid. In general, the two procedures 
are substantially alike. 


ConTROL oF DIMENSIONS 

It will be readily granted that the opportunities for control 
of the outside diameter and the wall thickness do not lend 
themselves to precision. The following would appear to be 
the principal factors: (1) Wall thickness in the gob, (2) 
temperature at end of gob, (3) character of the glass, (4) 
amount of pressure exerted by blowing, (5) rate of retreat 
by man with the punty, with the hand process, or, rate of pull 
by the pulling machine, with machine operation. 

One can easily see that when the glass cooled down to the 
point where the resistance to further shrinkage of fibers pro- 
duced a fairly fixed diameter, the diameter might not be the 
54" or other size desired. In fact, it might not be any one 
of the steam gauge sizes. And, if the outside diameter should 
be right, that would not necessarily carry with it the proper 
wall thickness. 

Pretty much all the factors enumerated above are subject to 
variation. Thus, the wall thickness in the gob is governed 
by the judgment of the workman. He measures it with his 
eye, noting the cavity in the gob and the outside wall. The 
temperature of the glass flowing off the gob is regulated 
probably in the great majority of cases by noting the color 
or the fluidity of the glass. I do not know of any pyrometers 
being used in connection with the standard hand process. 
It is possible, however, that some precision method might 
be introduced at this point. As to the character of the glass, 
this must vary considerably. The number of ingredients is 
considerable, and probably every ingredient has a range of 
variation. The pressure exerted in blowing is probably 
capable of pretty precise regulation, as in such matters men 
get an accurate sense of the situation. The rate of retreat 
of the man with the punty is probably somewhat iregular 
and perhaps unavoidably so. He watches the glass and regu- 
lates the flow, or tries to. With the machine, the pull is 
probably very uniform. 

It will be gathered from. the foregoing that the manufac- 
ture of tube gloss, whether carried on by hand or machine, 
is subject to variations in conditions. Sometimes, no doubt, 
the variations tend to cancel one another; but there must 


*See Machine }rawing cf Glass Tubing. Tue Grass Inpustry, Vol. 2, No. 
5 (May, 1921), pp. 110-112; and Vol, 2, No. 6 (June, 1921), pp. 138-140. 


also be other times when there will be a preponderance one 
way or the other. In short, the methods of making tube glass 
do not lend themselves to the production of precise diameters 
and wall thicknesses. 

It has come to be understood in recent years that specified 
dimensions cannot be exactly produced, no matter what the 
material or what the process. It will be of service, in con- 
nection with this same question in glass tube manufacture, 
to consider possibilities in one or two other lines. Take the 
case, for example, of a steel bar. It is required 6 inches long 
and one inch in diameter. Neither dimension can be pro- 
duced exactly. That is, the bar, when finished, will not be 
6 inches long, no more no less; nor will the diameter be 1 
inch, no more no less. There will be some deviation. In fact, 
it is commercially impossible to make it exactly round or 
to make the bar the same length along all lines parallel to 
the axis. Perhaps lapping with a copper lap supplied with 
a very fine abrasive mixed with oil would be one of the best 
methods of producing roundness and a specified diameter. 
But, if the spindle of the lathe is not exactly round, we can 
harcly expect the bar to turn out*precisely round either. As 
to getting the exact 1.000000 inch, we must, at the finish, 
either make one turn in the lap or net make it. But, one 
turn may take off too much, and no turn leave on too much. 
The size of the particles of abrasive figures in this matter. 
In short, one inch can only be produced to a certain degree 
of exactness. The roundness, likewise, can only be produced 
approximately. So also with the equality of the lengths of 
a single bar and the making of any one of them just 6 inches. 
Even if we had machines and methods capable of producing 
a perfectly round bar with a diameter exactly equal to the 
length of a given piece of steel, this would not settle our 
troubles. As a rule, we are not given a piece of steel and 
are not asked to make a cylinder having a diameter equal 
to the length of the piece of steel. Instead, we are asked to 
make the diameter a specified number of units—in the pres- 
ent case, one inch. But, just what is one inch? At Wash- 
ington are kept one or more metal bars whose lengths have 
been determined with great exactness. But, even these are 
not really exact. One or two shops in the whole of the 
United States have duplicates. They are unable to reproduce 
these exactly. Other shops depend upon rules, micrometers, 
plugs, etc., that have or have not been compared with these. 
Others will have a master gauge or the like which has been 
sent to Washington and there measured. But none of all 
this is more than approximation. 

Now, if with all the precision that is possible with the 
manufacture of metal articles with lathes, grinding machines, 
etc., absolute exactness is impossible, what are we to expect 
when we come to making glass tubing? In short, glass tub- 
ing cannot be made to a specified size. The conditions of 
manufacture are such as to prohibit this. Nor can it be 
made closely approximating a specified size. There will be 
not only a variation from the size wanted, but a substantial 
variation. When the diameter is specified and a wall thick- 
ness at the same time, the matter, naturally, becomes more 
difficult yet. It has been said that no manufacturer can turn 
out, unless by accident, a long length of tube having the 
required wall thickness with any very close approximation. 
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What, then, may be done? One thing may be done, and 
has been done repeatedly. This consists in sorting out from 
a great mass of material the tubing having the dimensions 
required. Thus, from a considerable quantity of 6 ft. lengths 
one may select some that are, say, near 54” in diameter and 
have, say, 3/64” wall thickness, more or less. The other 
pieces may classify to other combinations of diameter and 
wall thickness. None of them will be exact, unless for an 
inch or so; and even then, the meaning of “exact” will have 
to be modified. 

When straightness is added to the dimension requirements, 
we will have another cause of rejection. Many of the 6-foot 
lengths, otherwise satisfactory, will not be straight. Pos- 
sibly it is easier to get straightness with the machine method 
than with the hand process. I do not know whether anyone 
has data on the relative distribution of different degrees of 
straightness when tubing is manufactured in accordance with 


present processes. Nor am I aware that anyone has busied 
himself to any considerable extent over the determination of 
the usual percentage of rejections that occur in cases where 
the dimensions are right. If this percentage is a large one, 
I think it might be commercially corrected. 

It ought, in fact, to be no great task to devise a means of 
straightening glass tubing whether still in the long lengths 
produced by the hand procedure or in the short lengths into 
which the long ones are nicked. A similar remark applies 
to machine manufacture; only, in this case, there is normally 
never a very long length that is cut off. But, short or long, 
it seems to me that, with either the hand or the machine 
method, a little study and work ought to result in the produc- 
tion of a convenient method of straightening. 


[Further discussion of this subject with special reference 


to Steam Gauge Glasses will be presented in an early issue— 
Ep.] 





Comparative Strength of Prescription Bottles 


A Report of Tests Made at the Laboratory of the Glass Container Association 
By DR. A. W. BITTING, Director 


The prescription bottle receives relatively light usage and 
is generally made of fairly light weight and to give a good 
appearance. A test was made to get comparative data upon 
various types and on different sizes of the same type. The 
bottles were obtained upon the market and those reported 


pressure to the top of the bottle when in the upright position. 
The lateral pressure was obtained by placing the bottle on 
the scale and transmitting the pressure through a hard wood 
block two inches wide, set one inch from the bottom. The 
hydrostatic test means the pressure applied to water inside 





Rated Cross Cubic 

Type of Capacity, Height, Section, Displacement, Weight, Capacity, 

Bottle Ounces Inches Inches Inches Grams ¢.€. 
Round 16 7% 2% 63.4 310 490 
Oval 16 9% 134x3 45.6 380 500 
Square 16 8 21%4x2% 50.0 340 480 
Panel a ate» "p-, aap aiouats con “git Aig 
Round 8 6% 2% 31.0 160 250 
Oval 8 7 1Y4x2y% 26.25 210 240 
Square 8 6% 2x2 26.0 185 240 
Panel 8 9 14x3 40.5 410 250 
Round 6 5% 2% 24.9 150 195 
Oval 6 6% 134x244 20.1 165 190 
Square 6 5% 17%x1% 20.7 150 193 
Panel 6 7% 1%4x2% 28.1 320 200 
Round 4 5 1% 17.6 115 135 
Oval 4 SY 1%4x2 13.8 130 125 
Square 4 5% 154%x1% 11.5 125 126 
Panel 4 7 14x2% 20.8 250 130 
Round 3 4Y, 1% 13.8 85 100 
Oval 3 5% 1x1% 9.0 100 95 
Round 2 3% 1y% 8.7 70 65 
Oval 2 44% 1x1% 6.8 75 65 
Square 2 4% 13%x1% 7.7 70 65 
Panel 2 6 1x2 12.0 160 70 
Round 1 3% 1% 4.9 40 35 
Oval 1 3% Rx1% 4.5 40 35 
Square 1 3y% 1%x1\ 4.4 45 35 
Panel 1 5 5Bx1% 5.0 90 35 
Round y, 2% 1 2.75 25 17 
Oval ly, 2% %xlK% 2.0 30 18 
Square XY 2% Rx 2.0 25 18 


Ratie, Vertical Lateral Hydrostatic Impact Max. Min, 


Weight to Resistance, Resistance, Resistance, Resistance, Thick., Thick., 
Capacity Pounds Pounds Pounds Ft. Pounds Inches Inches 
100 :156 1620 600 130 12.5 .20 .07 
100:131 975 525 40 4.0 275 04 
100:141 590 250 19 3.0 175 05 
100:156 1480 400 215 10.0 16 05 
100:114 1000 215 35 YS BY .04 
100 :130 720 615 92 4.0 175 05 
100 :061 585 830 52 1.0 32 045 
100:130 1230 515 230 y Se 16 06 
100:115 1020 300 50 2.0 18 05 
100:128 530 215 58 7.5 16 045 
100:060 710 700 "64 7.5 275 055 
100:117 1310 535 400 10.0 155 08 
100:096 1030 335 70 2.0 .210 052 
100:100 800 575 128 25 155 052 
100:052 940 1045 112 3.0 27 065 
100:117 945 510 350 10.0 16 075 
100 :095 800 285 50 a5 20 05 
100: 93 1060 470 360 17.5 14 .065 
100: 87 650 250 75 2.0 17 04 
100: 93 350 370 120 2.0 13 05 
100: 44 700 1030 150 2.0 25 .06 
100: 87 480 375 400 10.0 10 055 
100: 87 430 285 38 2.0 125 .03 
100: 78 435 385 340 1.0 13 .06 
100: 39 1100 630 160 3.5 20 .06 
100: 68 900 515 500 ih 16 06 
100: 60 735 315 200 10.0 a .06 
100: 72 400 310 200 1.0 12 065 





are from one firm, so that the results might be as nearly 
comparable as possible. The results are expressed as the 
average of three or more tests and are presented because they 
are fairly representative, though it is recognized that at least 
five tests should be used for an average. 

The vertical pressure test was obtained by applying screw 


the bottle by means of a pump. The impact test was obtained 
by dropping a weight on the end of a five foot pendulum 
so that it would be transmitted to the end of the bottle through 
a piece of hard wood. The bottom of the bottle rested against 
a butcher’s block. The weight of the hammer, multiplied by 
the distance, is assumed to equal the foot pounds of impact. 
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Factors Governing Quality and Cost of 
Heat-Treated Products’ 


The importance of the application and utilization of heat 
in manufacturing processes should lead to a thorough con- 
sideration of the factors that govern the production of heat- 
treated products and the selection and use of furnaces and 
fuels as a means to that end. 

It is doubtful if there is another manufacturing process 
as important as industrial heating, so generally neglected and 
misunderstood. 

The selection of methods, equipment and fuel is frequently 
made difficult by widely divergent recommendations, based 
on opinion or prompted by commercial interest, which cloud 
the real problem. 

Many essential factors must be considered in the problem 
as a whole, including intangible values which cannot be 
definitely measured on account of evolution in the art and 
the ever-changing economic, industrial and manufacturing 
conditions. 

Essentials may be overlooked in abstract consideration of 
related details, such as fuel values, methods of releasing heat, 
temperature control, furnaces, burners, pyrometers, control 
devices, etc. 

The problem boils down to selecting that combination of 
raw materials, methods, production equipment and facilities 
and personnel, which, when properly adapted to individual 
manufacturing requirements and plant conditions, will most 
nearly accomplish the result sought, 7.e., the production of 
quality product at minimum cost. Every detail, technical or 
otherwise, is but a means to this end. 

It is as much a waste for the manufacturer to use the 
wrong form of heat energy (fuel or electricity), regardless 
of its cost on the basis of “heat unit value,” as it is to waste 
the right form of heat energy or raw material in furnaces 
improperly designed, constructed or operated, regardless of 
heat balance. 

Selection may be simplified by consideration of the factors 
outlined by the chart on the opposite page, which govern 
every industrial heating operation, whether it be baking. a 
loaf of bread or melting, or heat-treating tons of steel. 

Quality and cost of finished product are the basic factors. 
There are many contributing factors, including the human 
element, any one of which may influence the ultimate result. 

Consideration of factors affecting quality must include the 
manner of cooling as well as heating, and the effect of at- 
mosphere. Uniform heating prepares material for uniform 
heat-treatment; the adjustment of the structure and final set 
in cooling actually determine the uniformity of the heat- 
treatment. 

Uniformity of heating and cooling is governed by factors 
many of which are not generally considered. Control of fur- 
nace chamber temperature is but one of the factors influencing 
uniformity of heated product. Of primary importance are 
uniform application of the heating or cooling medium to the 


“Bulletin No. 230, W. S. Rockwell Company, New York. 





surface of each piece of the charge, the rate of heating or 
cooling, degree of saturation and the effect of atmosphere 
inside and outside the furnace. 

Temperature must be considered with the element of time 
and the surface exposure of each piece to the heating and 
cooling mediums. The relation of surface to mass is the 
basic factor determining time of exposure, other conditions 
such as conductivity of material, rate of heating or cooling, 
etc., being equal. The shape of the individual pieces, affect- 
ing the relation of surface and mass, or a mere change in 
shape without a change in weight or composition, may dictate 
changes in the method or rate of heating, cooling or handling. 

The all-important work of properly applying heat to the 
product is frequently neglected by consideration of related 
conditions, such as “temperature control,” ‘fuel values,” 
methods of releasing heat through combustion or electricity, 
or methods of indicating or controlling temperature. 

The cost of heat energy in the form of fuel or electricity is 
frequently accepted as a standard by which to measure heat- 
ing cost, but it is of little value without consideration of other 
factors determining quality and ultimate cost. 


Fuel cost, which includes quantity consumed as well as 
price, is but one item in the final cost of heating, just as it 
is but one item in the final cost of illumination or transpor- 
tation. In all cases, the design, operation, and suitability of 
the appliance, whether it be a lamp, boiler, engine, motor 
truck or furnace, must be considered in relation to the quality 
and cost of the ultimate result. Fuel consumption records 
bear about the same relation to manufacturing or transpor- 
tation costs that pyrometer records bear to quality of product. 

Industrial heating results cannot be measured, as in power, 
illumination or transportation, by definite standards, such as 
the horse power hour, kilowatt hour, candle power hour, ton 
mile, etc., because of the many variable factors influencing 
the quality and cost of finished product. 

Cost per. unit of given quality—not cost of fuel, of labor, 
of tonnage output, nor indication of temperature control— 
is the determinative test of an industrial heating operation. 

The human element cannot be eliminated by devices which 
govern supply of heat energy, except in rare cases where the 
manufacturing routine does not vary in essential detail. 
Variations in size, shape, weight, quantity, rate of flow, time 
of exposure, composition of material, or in the heating or 
cooling process, require skill and judgment on the part of 
the operative. Recognition of the difference between control 
of temperature and means of releasing heat on the one hand, 
and control of other essential factors related to finished prod- 
uct on the other hand, should cause appreciation of the 
importance of the human element. 

Low first cost of material, or fuel, or equipment, or labor 
does not assure low cost of quality product. Improvement 
in quality and decrease in cost, or both, will result only from 
a proper co-ordination of all factors. 





THE GLASS INDUSTRY 





The Drawing of Sheet Glass* 


(Fourcault System) 


(Translated for THe Grass INDUSTRY) 


Champollion discovered in Egypt, on the walls of the 
tombs of Beni-Hassan-el-Gadim, drawings of workmen en- 
gaged in glass blowing. The reproduction of these drawings 
which Gerspach’s “History of Glass Making” has rendered 
popular, shows that glass is blown today in the same way as 
during the twenty-eighth dynasty, about fifteen centuries be- 
fore the Christian era. Doubtless the Arabians and Vene- 
tians obtained artistic effects which the fellah of the Nile did 
not know. Modern industry has multiplied the daily uses of 
glass, which in antiquity, according to the Book of Job, was 
as precious as gold. But the progress obtained in the 
technology of window glass has not gone beyond a better 
method of fusion through the invention of the tank furnace, 
a larger size of the products (blowing of cylinders and flat- 
tening), and a greater specialization. The essential features 
of the process are unchanged. Our glass blowers renew under 
our eyes the same motions through which the subjects of 
Queen Hatasou went, and in the same manner as 3,500 years 
ago, by the force of their lungs they fashion the incandescent 
material taken from the flaming mouths of the furnaces. 

It is due to the ingenuity of a Belgian inventor that it may 
be said that from now on the manufacture of window glass 
has entered an entirely new phase. The invention of the 
machinery to draw glass is a turning point, a historical date 
in glass making, as the invention of the dynamo, due also to 
a Belgian, was epoch making in the history of electricity. 
The great sculptor, Constantin Meunier, who glorified labor, 
has come in time to cast into immortal bronze the heavy labor 
of the glass blower, and thus has enabled the worker of the 
future to understand how much lighter his task is. And 
before we shall have reached the middle of this century 
grandparents will tell their children’s children the marvelous 
legend of former times when one could see at night, in the 
fire-reddened halls of the glass factories, half-naked men 
juggling with suns. 

THE PROBLEM OF THE MECHANICAL DRAWING OF GLASS 


Every one knows the traditional way of window glass 
making. A workman takes at the end of an iron blow pipe 
a certain amount of molten glass, and passes it on to the 
blower. The latter, by alternately blowing and reheating 
forms a cylinder, which is detached from the blow pipe as 
soon as it has acquired the necessary size. The cylinder is 
then split lengthwise, reheated and flattened. One obtain$ 
thus a sheet of glass, more or less flat, which is sent to the 
cutting room. We will point out later the shortcomings of 
this process, which is slow and difficult, requires high priced 
labor and demands exhausting effort in an overheated atmos- 
phere, causing premature death of the workers. 

More than sixty years ago a first effort was made to obtain 
by drawing a sheet of glass, directly from the molten material. 
The efforts of William Clark were not successful because he 
could not prevent the contraction of the drawn glass and 
maintain constant and uniform dimensions. In proportion 


*Le Verre No. 1, p. 1, January, 1921. 


to the elevation the base of the sheet became smaller, thus 
forming a triangle which ended in a thread. The impossi- 
bility of avoiding this trouble led other inventors to consider 
a system of drawing from above, downward through a groove 
of convenient length and size so that the sheet would retain 
its initial dimensions. But they escaped one trouble only to 
fall into another. As the sheet descended, it gained in weight; 
and going down with increasing speed it became thinner, 
until it finally broke. This trouble was remedied by support- 
ing the sheet by means of rollers, which held the sheet back. 
In this way glass was obtained—but what kind of glass! It 
had lost all of its transparency, all lustre and was only a 
stratified product. 

Messrs. Prosper Hanrez in 1886, and Paul Simon in 1902, 
tried horizontal drawing. In this process it was necessary 
to carry the glass forward on a support which through its 
contact spoiled the quality of the glass. A satisfactory solution 
was despaired of. 

A Belgian engineer, Mr. Opperman, decided to go around 
the difficulty which could not be conquered. He proposed to 
draw, not a sheet but a cylinder, and to prevent the contrac- 
tion by blowing sufficiently to retain the circular dimension. 
This process, which is a combination of drawing and blow- 
ing, has been perfected by the Americans. They succeeded 
in working out the ideas of Opperman, and since several 
years ago the machines of the American Window Glass Com- 
pany have worked with success. 

This was an important advance, if one considers that from 
then on a machine could do the work which formerly had to be 
done by the blower. However, this process, which has been 
adopted by a number of American glass factories, has not 
beep established in Europe. Experiments have met with no 
success in Germany and in Russia. Without going into the 
reasons of this failure we will point out two drawbacks of 
this system. First of all the work is intermittent and secondly, 
it is necessary to flatten the glass. It is wrong in principle 
to make first a cylinder to obtain a flat surface. Why this 
roundabout way? Why not try to replace this method by a 
procedure which permits the making of a sheet? 


THE HEART OF THE PROBLEM 


The difficulty to overcome in drawing a sheet of glass is, 
as stated previously, the gradual narrowing of the sheet, due 
to the traction. If the traction were eliminated the trouble 
would disappear. Theoretically the sheet could be made by 
pressure, without the occurrence of any of the troubles which 
inventors have encountered. Let us imagine a container closed 
on one side by a wali having a cylindrical opening and on 
the opposite side by a piston. The container is filled with 
a pasty mass having the consistency of molten glass. Molten 
wax has these qualifications.+ If pressure is brought to bear 
on the wax, it will rise through the hole in the shape of a 
sausage. If the material is allowed to harden on a stick, 
used to guide it, a straight stick of wax will be obtained 


+Fourcault made the first demonstraticns of his process with molten wax. 
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which will grow in length until the container is emptied. 
If the round opening is replaced by a slit and the stick by 
an object of the same size as the slit, the fundamental prob- 
lem of sheet glass manufacturing has been solved. But how 
can this procedure be utilized with material in a state of 
fusion at a temperature of 800° C? The credit for solving 
this problem is due to Emile Fourcault, mining engineer, 
former president of the Belgian Association of Master Glass 
Workers and Director of the Glass Works of Dampremy, 
near Charleroi, Belgium. To be strict, the idea of the inven- 
tion belongs to the late Emile Gobbe, glass maker and engi- 
neer of Jumet. But the industrial realization of the invention 
must be attributed to Emile Fourcault. 

His conception has the simplicity of great inventions. A 
floater, made of refractory material of a density smaller than 
that of molten glass, is shaped like a flat bottomed boat. 
The bottom has a slit, with turned up sides, the tops of 
which are below the surface of the vitreous mass. The molten 
glass rises between the lips of the floater, without spreading, 
however, as it has already acquired a certain consistency. 
A bait made of metailic cloth and which runs over rollers 




























is lowered and the glass is allowed to cool in contact with it, 
in order to make a junction between the glass and the bait. 
The latter is then raised slowly. The glass, emerging through 
the slit, follows the bait and makes room for more glass 
particles. By adjusting the speed it is possible to obtain a 
continuous sheet, perfectly coherent, and which ascends 
indefinitely. 

Mr. Fourcault has devoted fifteen years to the development 
of his invention. At the Glass Works of Dampremy he first 
constructed a small tank furnace of 18 square meters surface, 
about one-fifth of the size of the average tank. He provided 
it with one, later two and finally three drawing machines, 
in order to study the construction of the tank and apparatus, 
and also to ascertain the commercial value of drawn glass, 
which was an entirely new product, and to test its reception 
by the consumers. The experiments were continued for two 
years. The machines produced 300,000 square meters of 
glass, which was sold like the glass obtained in the old way. 
The cost was about 40 per cent lower. The results were 
obvious. The Glass Works of Dampremy did not hesitate 
to establish a large tank with eight drawing machines. This 
installation has been in operation since 1914 and will be 
described in detail. 


THE MECHANICAL GLass Works oF DAMPREMY 
On the ground floor are located the tank and the ma- 
chinery. The glass is conducted to the second story, where 
the cutting rooms are located, through an opening in the ceil- 





ing. Near the cutting rooms are the packing rooms, situated 
above the machinery hall. The plant, like every other window 
glass factory, has a continuous tank in which the melting and 
fining takes place. The drawing takes place in a vertical 
chimney, four meters high, made of sheet iron and covered 
on the inside by a non heat-conducting material. In this 
vertical shaft are two iron bars which carry a number of 























pairs of rollers, covered with asbestos board. The rollers of 
one side are turned electrically with a uniform and synchronic 
rotation. It is necessary to cover the rollers with a material 
which is slightly elastic, to cause adherence, soft enough not 
to scratch the glass, non-conducting, to prevent rapid cooling, 
and refractory, to resist a temperature of 600°-700° Centi- 
grade. Asbestos is fitted in every respect to fill this place. 
The shaft is divided in sections by partitions of sheet iron 
which are arranged in a slanting position. They prevent a 
too rapid ascension of the heat and distribute the temperature 
evenly. The sheet passes successively from one compartment 
to another of a somewhat lower temperature, which assures 
an even annealing of the glass. If a sheet breaks, the pieces 



























































which escape the rollers are caught by the partitions instead 
of falling down on the floater and they can be removed from 
time tc time through side openings. 

The speed of drawing is inversely proportioned to the 
desired thickness of the sheet. The output of a machine is 
about 23,000 square meters per month of finished glass of 
2 millimeter thickness. 


How THE MACHINERY Works 

First the machine is reversed and a square of metallic 
cloth is let down to the surface of the glass, between the lips 
of the floater. The giass quickly solidifies on the bait. The 
floater is then immersed a little deeper. The bait is pulled 
up and draws after it the sheet of glass which rises through 
the slit of the floater. The sheet is cooled quickly through 
a double pipe which surrounds it and in which cold water 
circulates. When the glass reaches the top of the shaft the 
bait is removed. The sheet lengthens indefinitely and is cut 
in pieces of 2 meter or 1.8 meter length. The size may vary, 
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The ‘glass works of Hostomice, Czechoslovakia, which also 
employs the Fourcault process, has adopted a length of 1.50 
meter, with excellent results. Not all of the sheet can be 
used. The first part is always considerably thicker than the 
rest of the sheet on account of the rapid cooling at the start. 
PROPERTIES AND DEFECTS OF THE DRAWN GLASS 

Glass experts know well the defects which occur in glass 
made by the old method. Coal dust, which is deposited on 
glass, causes blisters. Repeated heating causes the appear- 
ance of alkaline deposits on the outside of the cylinders. 
During the flattening the glass receives the imprint of the 
stone and of dust and cinders. No mention is made of the 
many accidents which occur during the large amount of 
handling to which the glass is subjected until it arrives in 
the cutting room. It is easy to see that these inconveniences 
are obviated by the new process, in which the sheet is formed 
in a closed space, secure from accidents from the outside. 

Since the temperature of the shaft near the glass surface 
is only from 500-600° centigrade the glass which emerges 
from the floater hardens rapidly and when it reaches the 
first rollers it is perfectly rigid and cannot receive any more 
the slightest impression. The sheet cools gradually by radia- 
tion in the closed shaft and is never in contact with objects 
of a lower temperature. 

The glass is beautiful. It is extraordinarily brilliant on 
both sides. It has the polish of the fire and the purity of 
the original mass. 

The specific defect of drawn glass is the occurrence of 
lines, which also are found in glass made in America by the 
machine process. These long lines are due to waves or cords 
present in the vitrified mass which distribute themselves 
along straight lines, whereas they are found irregularly in 
blown glass. This defect, therefore, is not characteristic of 
the drawing process, but is a problem of glass fusion. It is 
no more disagreeable than the defects due to the flattening 
of a cylinder. In the old system it is necessary to flatten a 
cylinde: which is far from perfect and of which the outside 
is necessarily larger than the inside. Add to this difficulty 
the impossibility of cooling at the same time the central part 
and the border of the flattened sheet, and it will be clear that 
glass obtained in this way must be curved and give irregular 
reflections. Of these specific defects the latter is certainly 
the most obvious. It is best demonstrated by comparing two 
mirrors, one made of drawn glass and one made of blown 
glass. 

It should be kept iu: mind that our vision is accustomed 
to the effects of blown glass and not to the presence of lines. 
For this reason drawn glass is easily distinguished by the 
trained eye of the glass maker. In this respect re-education 
is necessary. 

Moreover, nothing proves that this defect will not dis- 
appear. It has already greatly diminished. It is believed 
that the glass takes up considerable alumina from the floaters. 
Certain changes will be made in the Glass Works of Dam- 
premy, with the expectation that this defect will disappear 
or at least diminish greatly. 

One of the marked advantages of drawn glass is the 
absolute flatness and its constant thickness. For this reason 
mirror works prefer this glass, and it is also used for green- 


houses. The Greenwich Observatory used this glass for 
photographic plates, used for celestial photography. The 
glass is especially fitted for silvering and the manufacture 
of reflectors. It has been accepted by the Belgian State Rail- 


ways for passenger cars. 


MANUFACTURE OF MIRRORS 


The drawing process furnishes glass for the manufacture 
of mirrors at least of small size. The European mirror works, 
fearing the competition which the Fourcault process might 
start, have acquired from the beginning the exclusive manu- 
facturing rights of the drawing of glass more than 4 milli- 
meters in thickness. However, so far they have not used the 
process, although experiments have shown that the system 
works well and probably is very advantageous. It would 
mean the end of the Bohemian mirror industry. 


Economic ADVANTAGES 


The process of drawing glass in sheets allows a consider- 
able saving of fuel. While the fuel consumption of the tank 
remains the same the heating of the drawing shaft and the 
annealing requires only about half of the fuel necessary for 
flattening. Add to this the better utilization of the molten 
material. The Glass Works of Dampremy obtained 70 kilo- 
grams of finished glass against only 55 kilograms yielded 
by the old process. 

The labor is considerably less. The number of workers 
of the works at Dampremy could be reduced from 268 to 68, 
divided into four shifts. If three shifts were used, only 51 
men would be required. The mechanical work demands no 
experts, except a few foremen who are specialists. The ease 
with which labor can be found leads to a saving of expense, 
due to wages. For this reason it is not surprising that the 
manufacturing cost is about 35 to 40 per cent lower than that 
of other glass works, although the Dampremy works are 
handicapped by difficulties in the handling of raw materials, 
as the factory is old and poorlv equipped. 


THE EXTENSION OF THE FourcAULT Process 

In 1904 there was incorporated the Fourcault Patents 
Company (Société Anonyme des Brevets Fourcault) with the 
object of granting manufacturing licenses for the new process. 
The long time devoted to experiments, followed by the war, 
which separated Belgium from the rest of the world, pre- 
vented the company from carrying out its program as speedily 
as was desired. At the present time two factories have been 
constructed in Czechoslovakia, one at Hostomice and the 
other at Bleistadt, near Teplitz. The first one works to the 
entire satisfaction of its founders. After being forced to shut 
down on account of lack of fuel, manufacturing has recently 
been started again. Other works are in process of construc- 
tion at Queensborough, England; Cusset-Vichy, France; 
Maasslins, Holland; Piraeus, Greece, and Amagasaki, Japan. 

The German glass makers have adopted the Fourcault 
system. A factory will be constructed in the course of this 
year. A Belgian company has been formed to introduce the 
process in China. It has obtained the monopoly in that 
country and a factory will be built at Chinwangtao, near 
Tientsin, in co-operation with the coal mines of Kaiping. 
An English company has recently obtained licenses from the 
Fourcault Patents Company. 
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THE TRIUMPH OF THE MACHINE 

The results actually obtained at Dampremy leave no doubt 
as to the ultimate success of the process. We are far ad- 
vanced beyond the sarcasms with which the first efforts of 
Fourcault were received. From now on it is a battle between 
man power and the machine and history has proven that the 
outcome cannot be doubtful. Others will come who will 
improve the work of our countryman and will conquer the 
last imperfections of mechanical glass manufacturing. 


It will possibly be the end of an industry which contributed 
much to our national prosperity in the years of peace, which 
Belgium formerly enjoyed, and which has helped greatly its 
rebirth from its ruins after the frightful slaughter which 
drenched the world with blood. But it is vain to regret the 
march of progress and let us be proud to know that in our 
country and by our people this invention was conceived which 
will aid to the well-being of humanity by reducing the heavy 
labor of our workmen and lessening manufacturing costs. 





Enamel or Glazing Compositions 
By ASHER BLUM* 


(Written for THe Giass INDUsTRY) 


The use of glass or glass compositions as a coating for 
vessels, pipes and otherwise has occupied the attention of 
inventors for more than seventy years. 

For example, United States patent No. 7,145 issued to 
Paris on March 5, 1849, specifies a vitreous composition as 
follows: 130 parts of powdered flint glass, 20% parts of 
sodium carbonate, 12 parts of bgracic acid. These ingredients 
were well mixed and melted in a crucible coated with glass 
and the composition was then applied to the article to be 
coated while the said article was at a bright red heat. 

United States patent No. 1,158,922 issued to Hull on No- 
vember 2, 1915, related to the glazing of pottery ware, tile 
and earthenware. This composition contained a metal in the 
metallic state and in the form of impalpable powder pro- 
duced by condensing the metal while in the molten form. 
The use of the metal in the metallic state, instead of in the 
form of a metallic salt, cheapened and lessened the weight of 
the composition. 

British patent No. 1,715 of 1855 stated that lead sulphate 
should be substituted for red lead in the manufacture of 
glass, enamel, etc. 

British patent No. 2,537 of 1855 to Margueritte gives a 
great many formule relating to the manufacture of glass, 
enamels, glazings and the like. 

British patent No. 1,204 of 1856 to Medlock suggests that 
enamels and the like should be made by fusing a clay con- 
taining from two to ten per cent of potash or soda with other 
ingredients so as to produce double silicates. 

British patent No. 1,732 of 1861 to Cobley relates to the 
preparation of lead and barium silicofluorides which, to- 
gether with the corresponding silicates, could be used either 
jointly or separately as enamels or glazes or pigments. 

British patent No. 701 of 1877 to Robbins mentions an 
enamel made of a great many ingredients and made accord- 
ing to a very complicated process. 

British patent No. 9,353 of 1900 to Ziegenbruck suggests 
that boracic solutions should be added to pigments or glazes 
for producing lustre ware so as to form borates when the 
articles are baked. 

British patent No. 18,152 of 1900 to Leuchs suggests the 
use of titanic acid to form enamels or a coating for glassware. 

British patent No. 16,787 of 1912 to Saudan-Kreidl, 
Heller & Co. suggests the use of anhydrous zirconium com- 





*Of Mock & Blum, Fatent Attorneys, New York. 


peunds poor in alkali for use as clouding agents for white 
enamels, etc. 

British patent No. 19,849 of 1912 to the same concern 
suggests the use of from two to seven per cent of alkali for 
the same purpose and No. 29,382 of 1912 to the same con- 
cern suggests the use of two to seven per cent of alkali with 
hydrate water varying from fifteen to two per cent. 

German patent No. 31,112 issued to Tedesco on April 29, 
1885, suggests the addition of alkali fluorides to produce a 
milk enamel. 

German patent No. 33,425 issued to the same inventor on 
May 7, 1885, suggests the use of acid alkali fluorides. 





The Manufacture of Glass Insulators* 
Glass insulators are made either in pot furnaces or in tank 
furnaces. .The color of the glass is not of particular impor- 
tance so that as a rule a common green glass or non-trans- 
parent glass is used for this purpose. Any glass of nondescript 
color which has been left in the pot or tank can be utilized. 
If dark green insulators are required, a bottle batch com- 

posed of the following ingredients is usually employed: 


WOME MME Sos kg doris oa thc de 1,000 Ibs 
COMMING, BOGE BGR oi ik Sas oki nde vax $x * 
common limestone .................. 200 * 
DEON. DUNO Fri SG itis! asses abate sD “* 
CE SORES Fo iets 20 “ 
coal 


For insulators with a porcelain appearance the following 
batch is used: 


NI 5 x Sais Kae EES teak oa oS 1,000 Ibs 
WME INS Boe etna ote, pode ea 280 “ 
SUN EMI seg et nc kat ces 300 “ 
SEINE Noe as peed aus oh ehacine niles iets 350 “ 


*Schnurpfeils Review. 





Basalt as an Electrical Insulator* 


Research made during the last few years has shown that 
basalt, which has a very good insulating property, can be 
practically cast. It can thus be employed for the manufacture 
of insulators possessing distinct advantages over those made 
of glass or porcelain. The enormous dielectric resistance of 
basalt points to extensive use of such insulators in the appli- 
cations of electricity. 


*Scientific American, July 30, 1921. 
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Modern Development in Manufacture of Building 
Glass* 


The bigness of America’s sheet glass industry may be easier 
to grasp if we say that in the course of a busy year the active 
plants are able to produce a matter of substantially 630,000,000 
square feet of this material in various thicknesses. To put this 
in a more concrete form, glass enough of this character is manu- 
factured in a twelve month to cover 14,463 acres or an area of 
quite 22% square miles! 

Efforts to blow window-glass cylinders by machine began in 
this country in the early “nineties,” and it took eight or nine 
years of costly experimenting to evolve apparatus that gave any 


handling of the vitreous fluid. Let us follow the procedure at an 
establishment of the latter kind. 

On three sides of the tank, in groups of four, are arranged the 
kilns and a corresponding number of blowing machines. Each 
machine consists of a “cage” or framework which guides vertical- 
ly an electrically-driven hoist designed to lower and to raise a 
malleable iron attachment known to the trade as a “bait.” The 
bait is suspended from a bracket and hung so that it can be 
swung out and forward, when desired. At its upper end, the 
bait is joined with the compressed air line, and at its lower end 





















































LEFT—THE START OF 


A MACHINE-BLOWN CYLINDER OF WINDOW 


GLASS. RIGHT—BLOWER BOOTH OR CENTRAL STATION 


IN A PLANT WHERE WINDOW GLASS IS LLOWN MECHANICALLY 


reasonable promise of commercial success. Since then, the art 
has moved forward with considerable speed; and while the sev- 
eral systems are fundamentally much alike still they differ in 
certain respects for which their several advocates claim distinc- 
tive merit. 

For the lungs of the human worker the inventors have substi- 
tuted the tireless cylinders of the air compressor, and have thus 
made certain of an impulsive breath of uniform pressure and 
flow. The reliability of this operative agency has rendered pos- 
sible results of unique and worth-while character. 

The get-up of a factory of this sort is more complicated and 
pretentious than that devoted to hand blowing, and while there 
are relatively fewer employees a greater percentage of these are 
skilled workers. In a general way, the melting furnace or tank is 
not dissimilar from’ that- found in a hand plant save that the 
quantity of glass kept constantly available is apt to be much 
larger. In some of the machine-blowing factories the glass is 
ladled from the furnace into pots preparatory to forming the 
cylinders, while in others the glass flows directly into kilns or 
basins connected with the furnace, and to that extent reduces the 


*Excerpts from a copyrighted article by Robert G. Skerrett in Compressed 
Air Magazine, July, 1921. 


it has a bell-shaped terminal with a maximum diameter of about 
ten inches. The bait is pierced longitudinally by a 1% in. pas- 
sage through which the compressed air travels during the forma- 
tion of.a cylinder. 

To make a “draw,” as it is termed, the bait is lowered into 
the kiln and brought in contact with a pool of clarified glass con- 
fined within the circular hole of a firebrick block or “stone” 
floating upon the molten bath. This refractory body holds out- 
lying impurities or scum at bay and at the same time helps to 
shape the cylinder during its genesis and determines its diameter. 
After the bait has touched the glass-and caused some of the lat- 
ter to cling to it, then the man in the blower booth, which is set 
in a commanding position, starts the motor that carries the 
bait steadily upward. 

Simultaneously he turns on the air and regulates the supply 
agreeably to the speed of ascent and the size of the cylinder to 
be fashioned. In this way, cylinders from 25 to 35 feet long 
can be formed; and these may range~ from 18 to 30 inches 
in diameter. It is possible to produce a single-strength cylinder 
in 35 minutes and a double-strength one in about 50 minutes. 
Manifestly, the speed of the vertical movement is fixed by the 
rate at which the glass cools and becomes rigid; and it takes 









AUGUST, 192 | 





THE GuLtass. INDUSTRY 195 











a deal of experience before the blower learns to control this as 
well as the flow of compressed air. 

When the bait has about reached its upper limit it is need- 
ful to cut off the nethermost part of the cylinder. This is ac- 
complished by raising the floating firebrick stone just above the 
molten glass so that it no longer shields the cylinder at that 
point from the direct sweep of the near-by gas flames. In a 
moment or two the bottom of the cylinder’is fused away, and 
the next step is to swing the great tube clear of the kiln and to 
lower it into a horizontal position upon a movable rack equipped 
with a series of semi-circular brackets. The cylinder is capped or 
split free from the bait by an encircling wire electrically heated. 
In the same way the roller is cut crosswise into three or four 
sections to facilitate handling, and these, according to their 
diameter, are divided longitudinally into one or two pieces. 

In a plant equipped with twelve kilns, the blower in charge of 
the control station can attend to a “bank” or group of four ma- 


in 





Courtesy Hires Turner Glass,Company. GLASS BEING LOWERED INTG A RACK 





DraAwWING GLASS IN FLat SHEETS 

A notable departure in the manufacture of window glass was 
the perfecting a few years ago of mechanical facilities for the 
drawing directly from the furnace of great sheets of that com- 
modity. To-day,:there are apparatus in service that draw con- 
tinuously from the pool of molten glass sheets five feet wide 
in the form of a never-ending “ribbon,” operating day after day 
and month after. month without interruption. To start opera- 
tions, a bar of iron is lowered into the bath where the move- 
ment of the glass toward the bait is promoted by knurled fire- 
clay rolls. Next, the bar is lifted electrically two or three feet, 
pulling with it a pendant film of the vitreous substance, and then 
this bait, with the plastic glass trailing along, glides over a 
horizontal roiler. In this manner, the glass reaches the adjacent 
flattening table, which is a traveling metal belt, where longitudinal 
tension suffices to flatten the glass while it is passing from the 
plastic to the rigid state. 





Courtesy Hires Turner Glass Company. 











A NEWLY BLOWN CYLINDER OF WINDOW 


LADLING THE MOLTEN GLASS INTO A POT PREPARATORY TO THE MECH. ANIC AL WHERE IT WILL BE CUT CIRCUMFER- 


BLOWING OF 


chines, and in the course of a day three banks can produce 288 
rollers, i. e., from 5,000 to 6,000 boxes of window glass. 

Cylinders can be drawn measuring 466 inches after both of 
the ends have been cut off, and these rollers range in diameter 
from 20 inches to 30 inches. 

When the machine-blown cylinders have been cut circum- 
fetentially into a number of rollers, each about five feet long, and 
when these have been “shawled”’ or split lengthwise, they are 
passed on to the flattening oven, which is pretty much like that 
installed in a hand-blown plant. These sheets then journey 
through the iehr, and when removed from that annealing fur- 
facé-they are quite commonly dipped in a bath of water and 
muriatic acid. The plates are handled at this stage by acom- 
Pressed air hoist. The glass is now ready, when dry, to go on to 
the cutting room. In this system of glass production the break- 
age loss amounts: to from ten toyfifteen per cent. This waste is 
called “‘cullet,” and the broken digss is carried right back and 


fed proportionately, withthe raw ingredients, into the admission 
end of the melting tank. A big tank will hold-as much as 130 
tons of molten material. This is not hard to understand, for 
Such a structtire of refractory bricks or blocks may have inside 
dimensions giving it a length of 138 feet, a width of 32 feet, and 
a depth of five feet. 


A CYLINDER OF WINDOW GLASS 


ENTIALLY INTO A NUMBER OF SECTIONS 






Just after the forward end of the growing sheet leaves the 
flattening tabje, the bait bar is snapped off and removed, as its 
duty’ of initiating the formation of a sheet has been finished. 
From that pdint’ on, the glass is gripped at its outer edges by 
clamp bars and ‘carried onward through the lehr, for a run of 
200 feet, by a series of power-driven rollers spaced every twelve 
inches, At the exit of the annealing furnace the sheet issues 
upon a cutting table where it is lopped off into units five feet 
wide and 208: inches long. These are later cut up into various 
commercial sizes. ° 

Once a sheet is begun by hoisting the bait from the molten 
bath, the ingeniously arranged action of the knurled fireclay 
rolls tends to sweep the fluid glass, as it were, from four sides 
toward a common center and thus to stimulate its upward travel 
as part of the ever-lengthening viscous film. Anyone that has 
made taffy can picture something of the phenomena at work in 
this case. During a portion of its short vertical journey, the 
sheet is protected from the direct blast and heat of the tank, 
and this causes the material to stiffen somewhat; but in a few 
seconds it is exposed to a series of gas jets which soften it 
sufficiently to permit its bending at right angles over the bending 
roll as it advances onto the flattening table. Once more we see 
the vital importance of nicely regulated ‘temperatures, 
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Prate GLAss 





The production of plate glass in the United 
States has grown apace in latter years. In 
1917 the thirteen active plants provided 75,- 
000,000 square feet of this material. We use 
glass of this sort for mirrors, show cases, wind 
shields, windows and other purposes. 

The materials used in the plate-glass batch 
are white or silica sand of a select grade, 
limestone, soda ash, salt cake, arsenic, and 
carbon. These ingredients are melted in large 
fireclay pots having an outside diameter of 
about 52 inches and a height of something like 
33 inches. The modeling of these pots alone 
is a special craft, and the utmost care is 
needed in the preparation of the clay and the 
subsequent drying and ripening of the vessels. 
Under stress, and with considerable risk, pots 
may be used for a melt after they are only two 
months old, but the most approved practice 
calls for a drying period of half a year. A pot 
will last anywhere from 27 to 75 melts, and the 
average service life is about four weeks. Each 
pot of the size described will hold enough 
glass to produce a sheet of 300 square feet, 
half an inch thick. Before a pot is ready to be 
charged it has to be preheated in a furnace 
for five days. Then it is filled and shifted 
into the melting furnace, and there it takes 
seventeen hours to render the bath fluid. 





When the pot of glass is ready for teem- 
ing it is conveyed by an overhead crane to 
the casting table, which has been previously 
cleaned by compressed air—the latter being di- 
rected by ten-foot lengths of piping which can 
reach every part of the table. The table top 
is of cast iron beautifully machined to insure 
a uniform surface and, of course, is level. On 





Courtesy Hires Turner Glass Company. 
THE FLOOR OF THE FACTORY DEVOTED TO THE MAKING OF WINDOW GLASS, 
‘ SHOWING THE SIMULTANEOUS BLOWING BY COMPRESSED AIR OF FOUR 
ness of the sheet of glass to be formed, and GREAT CYLINDERS IN IDMIFFERENT STAGES OF COMPLETION 
upon these is drawn mechanically a large, 
heavy roller which flattens out the glass while 
plastic. The length of the sheet is regulated 
by an adjustable batten which can be moved 
longitudinally upon the table. 


the two long sides of the table are metal strips 
or battens of a height agreeable to the thick- 








As soon as the molten glass is poured upon 
the table, the roller is started; and it is a 
matter of only a few moments ere the glow- 
ing mass is ironed out and molded into a 
radiant sheet. Before it has had time to lose 
more of its heat, the now rigid plate is shoved 
by an electrical apparatus into the first com- 
partment of the multi-chambered lehr, where 
its temperature is brought up to that needful 
for the primary stage of annealing. A suc- 
cession of automatically-functioned lifting 
rails, rollers, and pushers transport the sheet 
from one division of the lehr to the other— 
the heat dropping gradually until the plate is 
not too hot to handle when reaching the point 
of exit. There, the door is elevated pneu- 
matically and the sheet forced out upon 4 
series of horizontal power-driven rollers 
which are brought close to receive the sneet 
and then to convey it to either of two flanking 
cutting tables. 

Through openings in the top of the cutting 
table castors, set at right angles to one an- 
other, can be alternately raised above the table 
plane for the purpose of lifting the sheet and 


orn sete hoses 








Courtesy Hires Turner Glass Compeah 
SPLIT SEGTIONS OF A MACHINE-BLOWN CYLINDER OF GLASS BEING RUN INTO 
THE FLATTENING OVEN : 
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Courtesy The Libbey-Owens Sheet Glass Company. 
THE CUTTING TABLE AT THE END OF THE 200-FOOT LEHR IN A FACTORY DEVOTED 
TO THE CONTINUOUS MECHANICAL DRAWING OF SHEET GLASS 





A COMPREHENSIVE VIEW OF THE CASTING TABLE AND ASSOCIATE EQUIFMENT 
IN A PLATE GLASS PLANT 





i 


ee le a 
seen sme re 
‘a ‘ie 
Ot —— 7 
~ " 
TRE coal 
¥ a A 








Courtesy Allegheny Plate Glass Company. 
AN UP-TO-DATE POLISHING TABLE IN THE PLANT OF ONE OF THE NEWEST 
PLATE GLASS FACTORIES 
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of facilitating its translation back and forth 
or to right and left. 

When the edges of the plate have been 
squared by the cutters, who use diamonds for 
the purpose, the supporting table is tilted at 
a sharp angle by a hydraulic mechanism and 
the sheet is then removed by an overhead 
crane which carries it away and stacks it up- 
right against a convenient rack. To effect 
this transportation, the glass is caught at its 
uppermost edge by an ingenious grip designed 
so that it pinches harder the heavier the bur- 
den, At this stage in the manufacture the two 
surfaces of the glass are rough and the stuff 
is translucent but not transparent, and it is 
twice: as thick as it will be when polished and 
made ready for the market. Single sheets of 
this plate glass are thus produced having di- 
mensions of 160 inches by 240 inches. 

The finishing department is composed 
broadly of two groups of machines—one for 
grinding down the rough surface to a certain 
degree of smoothness, and the other for giv- 
ing the well-known polish which renders the 
glass transparent. In a general way the grind- 
ing and polishing apparatus are alike, differing 
only in the character of the mediums which 
rub the glass and in the materials employed to 
effect the two operations. On round cast-iron 
tables, about 26 feet in diameter, are laid, 
in a suitable cement, a number of plates of the 
unfinished glass, and in order to protect the 
outer edges of these sheets from sweeping 
blows smaller plates, similarly secured to the 
table, are used to fill in the remaining spaces. 

The tables are mounted on car wheels and 
are run upon tracks which extend from the 
grinding to the polishing machines. When a 
table is prepared, it is rolled under the grind- 
ing machine and caught by a “spider” or cir- 
cular frame. This wheel-like structure is re- 
volved horizontally—the speed increasing as 
the work progresses; and the energy required 
may range from ten to fifteen horse-power. 
The grinding is done by a number of run- 
ner bars which are brought in contact with 
every part of the glass’s upturned surface. The 
treatment is begun with coarse sand which is 
gradually substituted by finer grades. The 
sand is followed by emery of diminishing 
abrasive qualities. It takes something like an 
hour and a half to wear away the glass to an 
acceptable state of smoothness. With this at- 
tained the table is released from the spider 
and wheeled over to and under the polisher, 
where it is engaged by another spider, like- 
wise power driven. 

The polishing outfit consists of four re- 
volving frames from which are pendant nu- 
merous pivoted pads or discs which can ro- 
tate freely as their carriers turn and the table 
sweeps around beneath them. All told, there 
are 70-odd of these mechanical rubbers, and 
not an inch of the surface of the glass escapes 
their finishing touch. Rouge and water ob- 
literate all scratches; and after an hour and 
a quarter of vigorous application the sheets 
can be taken off and their nether surfaces put 
through a corresponding course of grinding 
and polishing. In this fashion a rough plate 
one-half an inch thick becomes a_ beautiful 
marketable article of only a quarter 
through. 


inch 
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New Book 


AMERICAN CHEMISTRY. A record of achievement, the basis 
for future progress. By Harrison Hale, Ph. D. Published by 
D. van Nostrand Company, size 5% x 8, 215 pages, price 
2.00, postpaid. 

Chemistry, formerly a science for the few, in recent years 
has become a subject of popular interest. A book such as this 
volume is a distinct help to those who have only a very limited 
knowledge of chemistry and yet enjoy the study of its achieve- 
ments, The book is written in a most entertaining style and 
holds the attention of the reader to the end. The chapter on 
explosives, gas and the work of the Chemical Warfare Service 
is especially interesting as is the chapter on coal tar dyes. The 
volume contains many illustrations and numerous references. 


Governmental Co-operation With Trade 
Associations tn 

That the Administration at Washington contemplates no 
indiscriminate prosecution of trade organizations engaged in 
furthering the interests of the various industries supporting 
them, is the conclusion to be drawn from statements recently 
published in various journals and supposed to represent the 
sentiments of Secretary Hoover and Attorney-General 
To settle certain points of law, it was reported, 
one or more test cases would be brought against certain 
‘“‘open-price” associations but no wholesale prosecutions were 
to be instituted. 


Daugherty. 


A published statement, reported to be authorized by Secre- 
tary Hoover and giving an inkling of the Administration’s 
attitude on this question is reprinted here: 


“The relation of trade associations and trade institutes to 
the anti-trust laws has been discussed at great length in the 
Administration. Of the many thousands of such organiza- 
tions there are a smal! minority who have degenerated into 
ways that make for restraint of trade. 

“All are agreed that the purposes and actions of the vast 
majority of national associations are a constructive con- 
tribution of public welfare. Their activity in promotion of 
better business practices, advancement of technical processes, 
simplification of production, standardization of quality, exten- 
sion of foreign trade, commercial arbitration, etc., makes for 
more efficient industry and business. Many of them collect 
information as to-the production, stocks of raw and other 
material, percentage of industry in active operation, and 
total orders in hand, ali of which when available ‘to ‘the 
public contribute both to stability and the increasing efficiency 
of industry and to the protection both of the smaller manu- 
facturer and the consumer., The Department of Commerce 
wishes to co-operate and assist with all of this sort of effort. 

“A smaller number of such associations have been engaged 
in the collection of data on the prices for the exclusive use 
of their members. Some of these associations have ~ been 
charged with delimiting areas of commodity distribution 
among their. members and’ other ‘misuse of information. 
Whether these latter practicés constitute a violation of the 
national anti-trust’ laws must be determined .by the courts, 
and this the Attorney General is vigorously proceeding to 
find out. 

“All this raises anew the question of the authority of the 
Federal Trade Commission. The original conception of the 
commission was that it should, among other things, advise 
business men as to what constituted a violation of the restraint 
of trade laws, but these -powers- were struck -out in the-course 
of original legislation. It seems to me that the seven years’ 
experience with the commission should now enable a recon- 
sideration of its powers with a view to giving it a more 
constructive function, subject say to review by the Attorney 
General, by which it could remove the uncertainties from the 
mind of business men as to the line between the field of co- 
operation for promotion of production and trade in public 
interest and the field of practices against public interest. 
There is nothing so destructive of business ‘as’ uncertainty, 
and business has inherently enough uncertainty to deal with, 


without this one.’ 

Now comes .a letter, however, written and made public 
recently by Acting Chairman Nelson B. Gaskill of the Fed- 
eral Trade Commission, in reply to a letter written by F. J. 
Moss of the American Sash & Door Company, Kansas City, 
who requested an opinion as to the legality of the formation / 
of a proposed Millwork cost information bureau. Great im - 
terest has been aroused by Mr. Gaskill’s reply, for though ’ 
many Government officials, among them Secretary Hoover, , 
had expressed the belief that the Commission should be given 
authority to make rulings in advance as to the legality of 
projected trade associations, the Commission itself was sup- — 
posed to be averse to assuming any such responsibility. Mr. 
Gaskill’s willingness, therefore, as evidenced by his reply t0 
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Mr. Moss, to express even an informal opinion on the general 
principles involved in the Millwork bureau case is an agree- 
able surprise and may be indicative of the adoption of a new 
policy by the Commission, a policy which would have a far 
reaching effect on trade organizations. Though the Com- 


mission at present has no power to commit itself to approval © 


or disapproval of any association in advance of the com- 
pletion of its organization, the manner in which the Gaskill 
-letter sets forth definitely the general views of the Commis- 
sion on the subject of trade association activities, particularly 
in connection with manufacturing costs, is plain evidence that 
the Commission desires to co-operate with business to the 
limit of its ability to help keep trade associations within 
the law without so limiting their activities as to render them 
useless to the industries that create them. 
In his letter to Mr. Moss, Mr. Gaskill says: 


“One thing is sure. If you do not publish a uniform cost 
list nor endeavor to educate your membership to the use 
of a standard cost, you will so far as this subject is con- 
cerned, be within the law.” 

And further: “The commission is desirous of co-operating 
with business, however, and in proper cases, where it can 
by the expression of what is merely an opinion stated in 
general principles, contribute to the elimination of legal un- 
certainties, does not hesitate to do so. The application of 
these principles, however, to particular cases as they arise, 
must depend upon the facts adduced in the particular case. 
And the expression in such a letter as this is not to be 
construed as a judgment in any particular case. 

“It seems from your letter that the Millwork Cost In- 
formation Bureau is a group of planing mill houses which 
submit to a central agency their actual costs on completed 
products from which average or standard costs are com- 
puted. There is compiled and published a book containing 
the items or products and their costs for the use of estimators 
in planing mills. 

“Sample pages submitted show such cations as the 
following : 

“Flush doors—Veneered’ and_after specifications the fol- 
lowing: ‘Basis list price per square foot. Figure square 
footage—breaking on 2 inch each way, at the following prices, 
and add for each door, $2.50.’ Then follow prices for differ- 
ent size doors of different woods. 

“You now propose to incorporate ‘Millwork Cost Bureau’ 
and your proposed charter among other purposes states that 
the bureau is to furnish from time to time information to its 
members relating to the manufacturing and distributing costs 
of various kinds of mill work to supply its members 
with suitable schedules or lists of mill work, from time to 
time, showing the cost thereof, based on tests made in the 
factories of its members. 

“You state in your letter that this list is subject to such 
discount as a member may see fit to apply. 

“The issue of this list seems to be open to question 
because of its tendency to induce those who use it to dis- 
regard their actual and individual costs and to adopt a 
standard or average which does not relate to their business 
and upon this uniform basis, to add the margin. The result 
is a trend toward uniformity of selling price and the lessen- 
ing of competitive sales on the basis of efficiency. The effect 
might be—in the absence of an ability to forecast conse- 
quences, we cannot say it will be—to characterize the bureau 
as a combination to lessen competition and to restrain trade, 
even to create monopoly. 

_ “One of the most valuable functions of a trade association 
is education in proper methods of cost accounting so that the 
member may know as accurately as possible and compete 
with knowledge of his own business. He must make its own 
prices. And any concerted effort to substitute for the individ- 
ual’s actual cost what may be to him a highly arbitrary and 
uniform cost basis, seems to be a dangerous misuse of the 
bureau’s processes. It takes away the necessity for individual 
cost accounting by creating an arbitrary cost standard. It 
deprives the efficiency of the competitive advantage which 
efficiency gives and tends to raise the selling price to the con- 
sumer. Furthermore, the pressure toward the arbitrary use 
of standard costs disregards the fact that these costs vary 
continuously not only with the several mills but with the 
whole industry, and that those changes cannot be reflected 
to the consumer under the uniform cost list as promptly as 
by the individual producers each working from his own mill.” 


Chairman Gaskill’s letter does not ‘by any means clear 
away all of the clouds surrounding the question as to what is 
legal in trade associations, but it lets in a little light, perhaps 
enough to enable interested manufacturers and distributors 
to get their feet on the ground and pointed in a safe direction. 





Correspondence 
To the Editor of THe Grass INpUsTRY: 


We are surprised to note in the article on “Processes in the 
Manufacture of Lenses,” appearing in your June issue, the state- 
ment regarding the manufacture of optical glass in this country, 
which is both decidedly inaccurate and misleading. We refer to 
the paragraph at the bottom of the first column on page 134, 
which states that the optical glass plant of the Spencer’ Lens 
Company was the most up-to-date and successful plant operat- 
ing during the war and practically the only one now producing 
high grade cptical glass in this country. 

As a matter of fact, we were the first successful producers of 
optical glass in America by quite a margin and were making 
satisfactory glass about two years before America entered the 
war. Because of our earlier experiments, our plant was the 
first to receive extended co-operation from government scientists 
after our entry in the war and maintained its pioneer position 
throughout. 

You are not obliged to depend upon our statement for these 
facts, as you have only to refer to the article appearing in the 
“Official Bulletin,” published in Washington by the War Indus- 
tries Board, under date of June 21, 1918. We also would refer 
you to an extended illustrated article, in the Scientific American 
of May 3, 1919, and to many other similar articles reprinted 
or published in the various optical and chemical journals of that 
year. 

As regards our present activities, it is enough to say that our 
permanent optical glass plant has continued in constant operation 
and is now producing practically all of the different grades of 
optical glass used in our own works. Since our plant is the 
largest manufacturer of lenses for every purpose in America, if 
not in the world, it is obvious that this production is quite 
significant. Under separate cover we are mailing you a copy 
of our optical glass manual and catalog, issued in August, 1919, 
which lists the twenty-five types of optical glass we were pro- 
ducing at that time and gives quite a full historical description 
of our activities in that line. 

We trust you will find this matter of interest and that you 
will be glad in your editorial columns to correct the misin- 
formation supplied by the article in question. 

BauscH & Loms Optical Co., 
( Signed) H. A. Situ. 

Rochester, N. Y., July 7, 1921. 

[A copy of the above letter was submitted to the author of 
the article referred to and his reply follows.—Editor.] 

To the Editor of THe Grass INpustrRY: 

We fail to see where a claim to priority in the establishment 
of an optical glass plant is any criterion of the quality of the 
product manufactured at such a plant. The statement. made by 
the writer was not unfounded as reference to the literature on 
the optical glass work during the war will bear out. If we 
consider it a great accomplishment to duplicate the work of 
others, and if we do this in a few years’ time compared to the 
thirty years it took Germany, then surely if in addition we im- 
prove on the processes we may lay some claim to superiority 
in the field. The writer’s statement of special success is founded 
upon such a case as this. 

As a single example, we may cite the twenty-four-hour process 
of melting glass, which was developed at our plant during war 
times. This process not only doubled production from the same 
equipment, but increased the light transmission of the glass due 
to the reduction of the time of pot corrosion. This has been 
termed by one of the experts in the field “the greatest single 
contribution to the optical glass industry made during the war.” 
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The complete schedules were turned over to all the optical glass 
plants then in operation; we even went so far as to permit the 
representatives of other companies to visit us to see how it was 
done, yet to our knowledge none of these concerns succeeded in 
making the process work. 

We, of course, are considering only our high grade optical 
glass, as we do not make any spectacle glass, and as evidence 
to our success we are mailing you under separate cover our very 
latest price list issued in May, 1921, superseding our previous 
price lists of 1918 to 1920. We list, as you will note, fifty 
types of glass which we keep in stock at all times, and which we 
furnish to almost every high grade lens manufacturing company 
in this country, as well as severa! foreign concerns. In addition 
to these types listed, we have furnished and can make to order 
over fifty more types, if required for special purposes. 


We also stock, as you will note, right angle prisms up to 
8” square face, and telescope discs up to 13” diameter. We be- 
lieve that we are the only producers of large telescope discs in 
this country. We have furnished discs up to 22 inches diameter, 
which have proved successful in use, and at the present time we 


are making discs almost double the size. 


We must admit that it is quite difficult to compare two con- 
cerns, and to determine which is the most up-to-date and suc- 
cessful. The writer would net have made such a statement if 
he had nct believed it, and it is his belief that the reception our 
glass has had from the trade is indication enough of its quality. 

SPENCER LENS CoMPANY, OpticaL GLAss PLANT, 
( Signed ) 


Hamburg, N. Y.. July 20, 1921. 


Donato E. SHArp. 











The Laboratory 


By J. B. KRAK 

















Aluminum Compounds 


Aluminum in former times was considered an undesirable 
component of glass and was believed to cause devitrification. 
In recent years, however, it has been found that certain 
amounts of aluminum have a beneficial effect. The value of 
aluminum as a constituent of glass is still a matter of opinion 
and very few data are available on which definite conclusions 
can be based. The advantages of aluminum mentioned in 
this article are therefore rather a consensus of opinion than 
scientifically established facts. 

It has been the experience of many glass makers that cer- 
tain kinds of sand require apparently less time and less heat 
to make glass than other kinds. Such observations, made by 
men who have spent a lifetime in glass making, are very 
much worth considering and often science is many years be- 
hind in finding their true explanation. Analyses have proven 
that in such cases the sand which “melts easily” contains 
from 1 to 3% of aluminum oxide. Naturally the idea has 
occurred to add aluminum to the batch in order to save time 
and fuel. 


Schott found that Thuringen glass could be reheated and 
worked before the blowpipe without showing the slightest 
devitrification. Other glasses, under the same conditions, 
became dull and impossible to work. The analysis of the 
sand used in Thuringen glass, which occurs in deposits near 
aluminum oxide. Dralle, in 
Germany, and Appert, in France, have confirmed Schott’s 


opinion that aluminum prevents devitrification. 


Martinroda, showed 3.66% 


Aluminum is believed to increase the resistance of glass 
against chemical corrosion, to render it harder and more 
durable, to increase the fusibility, the tenacity and the re- 
sistance to abrasion. Glass centaining aluminum can be 
easily molded into shape in a molding machine. Aluminum 
allows the cheapening of glass since the proportions of lime 
and of silica may be increased, while the alkali content may 
be lowered. 

Aluminum may be added to the batch as the oxide, Al,O, 
or the hydroxide, Al(OH)., and is sometimes used in these 
forms on account of the great purity of these products. Due 
to their high cost, china clay, kaolin and feldspar are used 
as substitutes. China clay and kaolin usually contain be- 


tween 35 and 45 per cent aluminum oxide. The composition 


of feldspar is variable, containing from 15 to 25% of 
aluminum oxide and about 15% of alkalies. As kryolite, 
aluminum is added to the batch as an opacifier. 

Analysis of China Clay, Feldspar and Kaolin 

Smtica. Fuse one gram of the sample with 5 grams of 
soda, in a platinum crucible. When the fusion is completed, 
treat with hydrochloric acid in a porcelain dish and dehy- 
drate the silica by evaporating twice and drying at 105° 
centigrade. Filter and weigh as SiO.,. 

To the filtrate add ammonium chloride and ammonia and 
filter. Transfer the filter paper and precipitate to the beaker 
in which the precipitation was made and add enough strong 
nitric acid to redissolve the precipitate and cause the disinte- 
gration of the filter paper. Add water, boil and reprecipi- 
tate, in the presence of the macerated filter paper. Filter, 
ignite and weigh as combined Fe,O,, Al,O,, TiO, and 
P,O,. Estimate the iron in this precipitate by fusion with 
soda, dissolving in hydrochloric acid, addition of potassium 
iodide and titration of the liberated iodine with thiosulphate 
solution. Titanium oxide and phosphor pentoxide may be 
estimated in separate portions, the former colorimetrically 
with hydrogen peroxide and the latter by precipitation with 
ammonium molybdate. 

LIME AND MAGNESIA are estimated in the filtrate from 
the ammonia precipitation in the usua] manner. 

ALKALIES.—In a glass mortar grind together one gram of 
the sample and one gram of ammonium chloride. Mix with 
8 grams of pure calcium carbonate and transfer to a platinum 
crucible containing about 1% gram of calcium carbonate. Heat 
on a small flame for % hour, increase the size of the flame 
until finally the crucible is exposed to the full heat of a Bun- 
sen flame. Allow to cool, treat with hot water and filter. The 
filtrate contains the alkalies and lime. The latter is removed 
with ammonium carbonate and the alkalies, after changing 
them from chlorides to sulphates with a few drops of sul- 
phuric acid, are weighed in a platinum dish as Na,SO, and 
K,SO,. 

If desired the potash is estimated with platinic chloride 
and the sodium oxide by difference. Estimations of moisture 
and loss on ignition made on a one gram sample complete 
the analysis. 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Copies of the Patent Specifications mentioned below may be obtained from the Commissioner of Patents, Washington, D. C. Price 10c. each. 

















Lens-GRINDING MAcuHINE. U. S. 1,381,245. Leon G. Simpson, 
of Rochester, New York, assignor to Bausch & Lomb Optical 
Company, of Rochester, New York. 

The invention relates to lens grinding and polishing machines 
and more particularly to machines of the type known as prescrip- 
tion grinding machines. The object of the invention is to provide 
an improved overhanging 
arm for the work carrier 
of such machines which g¢— 
is rotatably and longitu- 
dinally adjustable in its 
support for the purpose 
of bringing the lens 
being ground into co- 
operation with any de- 
sired part of the grinding 
shell or lap. Another object of the invention is to provide an 
overhanging arm for lens grinding machines which is adjustable 
to vary the leverage thereof. More specifically, the object of 
the invention is to mount the work carrier spindle on the over- 
hanging arm to be adjustable longitudinally thereof, the over- 
hanging arm itself being mounted for universal adjustment in a 
support which itself is adjustable concentrically with the axis of 
the grinding lap for right or left hand operators. 























MeTHop AND APPARATUS FOR MAKING PLate Gtass. U. S. 
1,381,591. William H. Powell, of Elmer, New Jersey. 

This invention relates to the manufacture of plate glass and 
other articles formed from glass. 

One object of the invention is to provide a method of making 
plate glass and the like 
whereby the surfaces of 
the plate shall be given 
a smooth finish without 
grinding or other spe- 
cial polishing. Another 
object of the invention 
is to provide simple and 
effective apparatus for 
carrying out the above- 
indicated method. 

Generally stated, the 
method consists in cast- 4 
ing a plate or other de- ' 
sired body of glass, al- 


























lowing the glass to set with a smooth exposed surface, inverting 
the glass article so produced upon a suitable support and then 
heating the rough upper surface of the inverted article while 
simultaneously applying a cooling medium to the smooth lower 
surface, with the result that the upper surface is melted suffi- 
ciently to impart a perfectly smooth finish without melting the 


body of the article sufficiently to destroy the smoothness »f the 
bottom surface. 





Lens-Ence Grinpinc Macuine. U. S. 1,378,831, May 24, 1921. 
John F. Ashton, of Worcester, and Thomas N. Ashton, of Fal! 
River, Massachusetts. 

Our invention relates to improvements in lens-edge griiding 
machines in which a horizontally revolving grindstone operates 
M conjunction with a series of radially disposed lens-carriages ; 


_ and the objects of our improvements are (1) to provide a means 


for grinding a variable number of lenses, of the same or different 


patterns, at one operation; (2) to provide for the hand-operation 
of individual lens-carriages, in addition to the operation by power, 
at any time during the grinding process; (3) to provide for the 
swinging of the lens-carriage table through a complete circle in 
order to bring any particular lens-carriage into any desired posi- 
tion in relation to the operator; (4) to provide for a vertical 
motion of the grindstone, during its revolutions, in order to main- 
tain uniform wear on the grinding surface of the stone. 





MACHINERY FOR RotiinG GLAss. U. S. 1,382,608. Arno Shuman, 
of Philadelphia, Pennsylvania, assignor to Pennsylvania Wire 
Glass Company, of Philadelphia, Pa. 

The elements of glass rolling machinery to which the invention 
relates are the water-cooled roller and the water-cooled table, and 
the principal objects of the present invention are, first, to decrease 
the supply of water re- 
quired and increase the 
heat exchange effected, 
and second, to apply the FI6d: 
water where it will be 
most effective in carrying 
away heat to keep the 
temperatures at different % Fi¢.2 \ 
parts of the roller or 
table sufficiently alike to 
avoid’ warping and the 
consequent defects in the 
rolled sheets. 
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Either working face 
of the table may be 
turned uppermost and Fig. 3 
used to roll glass on, and the respective faces are usually provided 
with different designs. No matter which face is turned uppermost 
the portion of the water space of largest cross-sectional area is 
adjacent to the top where it is found to produce the best result 
with the least water, and this occurs automatically because the 
rods, by gravity, will occupy the lowest position in the channels. 
In the case of the roller many of the advantages are the same 
although the rods will constantly shift their position in the chan- 
nels as the roller revolves. The generally crescent shape in cross- 
section of the water passages insures the application of the water 
in thin streams of large area and so a limited supply of water can 
be most effectively applied for cooling purposes. 

As illustrated, Fig. 1 is a transverse sectional view of a water- 
cooled table embodying features of the invention. Fig. 2 is a 
longitudinal sectional view of the same. Fig. 3 is a top or plan 
view of the table with parts broken away. 








Epce-GrixiDING AND PoLisHinc MacHIne, U. S. 1,380,133. 
May 31, 1921. Christopher Brown, of Charleroi, Pennsylvania, 
assignor to Pittsburgh Plate Glass Company, a corporation 2f 
Pennsylvania. 

The invention relates to machines for grinding or polishing the 
edges of circular glass or stone plates or sheets. It has for its 
principal objects the provisicn of a machine in which the plate of 
material being operated upon is securely maintained in centered 
position with a relatively slight application of clamping force; 
the provision of a machine wherein the labor of centering the 
sheet of material is reduced; and the provision of a machine 
having improved and simplified means for applying the abrading 
element to the edge of the plate of material. 
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PropucTIon OF Bores 1n GLASS. 
of Maldon, England. 

This invention relates to the production of bores in glass and 
has for its primary object to enable a bore to be produced in glass 
during the process of manufacture, without having recourse to 
the operation of blowing. 

According to the invention, a sealed length of glass tubing is 
applied in a heated state 
to, so as to become autog- 
enously united with, the 
mass of glass in which a 
bore is to be produced, 
while such mass is in the 
plastic condition, and 
thereupon the “piece” 
thus constituted is so ma- 
nipulated as to cause said 
sealed length of tubing to 
become incorporated with the mass and to cause the piece to 
assume the desired cross-sectional configuration wherein the bore, 
due to the presence of the sealed length of tubing, is presented in 


U. S. 1,382,650. Joseph Kent, 


fig 5 


the desired position relatively to the outer periphery of the piece, 
In the event of its being thereafter required (as in the manufacture 
of glass tubing) to reduce the cross-sectional dimensions of the 
piece, the latter is reheated and drawn out to the necessary extent. 

If a lens front is to be provided for the bore, a length of pre- 
viously-moulded glass rod of the. requisite lenticular cross-section 
is so applied to, and bedded-down in position upon, the surface of 
the piece while both are hot, as to become autogenously united 
therewith immediately over the bore formed by the incorporation 
of the sealed length of tubing, after the necessary preliminary 
stages of manufacture have been carried out but before the piece 
is drawn down to the cross-sectional dimensions required in the 
finished product. 

As shown in accompanying illustration, Fig. 1 is a side eleva- 
tion of an approximately-cylindrical blown “ball” of glass with a 
sealed length of exhausted tubing in process of being applied to 
it to form what may be termed a composite “piece”; Fig. 2 is a 
perspective end view of a mold for use in bedding-down such 
lenticular glass rod in position on the piece; and Fig. 3 is a cross- 
section of the lens-fronted piece immediately before being drawn- 
out, shown to a larger scale. 








manufacturing trade. 








Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will - glad to publish descriptions of new and uscful devices, hi li 
Most of the information printed in this department comes direct from the Ss of the products described. 





of interest to the glass 











Spraying Metal Films on Glass 


A method of coating objects of various kinds with a film of 
metal sprayed on while in a n.olten condition has met with a 
degree of success in the metal and other fields and seems to 
present possibilities for use in the decoration of glass and for 
other purposes in the glass field. This is the Schoop process, 
invented and patented a number of years ago by a Swiss engineer. 

The metal is sprayed in a molten state by means of a device 
bearing some resemblance in shape to a pistol. The metal is used 


THE SCHOOP PISTOL FOR SPRAYING MOLTEN METAL 


in the form of wire which is pulled from a reel into one side of 
the device, which is shown in the illustration. The wire is fed 
continuously and uniformly at the rate of about 12 feet per min- 
ute, while at the mouth of the short muzzle at the opposite side 
of the pistol there issues a continuous hot blast with a velocity 
of about 300 feet a second. This blast carries entrained in it a 
very fine spray of molten metal. 

The melting is done by fuel gas which is fed from containers 


through the pistol and ignited at the muzzle. The wire remains 
cold and unaltered until within 1/32 inch of the muzzle, at which 
point it is transformed into a spray. 

As described by the manufacturers, the pistol is a machine gun 
making its ammunition from reeled wire and coating objects by 
bombarding them with minute particles of plastic metal. 

So far the principal commercial uses to which the Schoop 
process has been put are the spraying of protective coatings of, 
zinc or other metals onto bridges and other engineering structures. 
Laundry machinery, gas stoves, water heaters and similar objects 
exposed to moisture and chemical action can be protected from 
oxidization and electrolysis by spraying deposits of zinc. Accord- 
ing to the manufacturers, beater bars in paper mills are success- 
fully coated with copper and zinc bonding or junction coatings 
can be applied to brick, metal, glass or porcelain conne:tions. 

The Schoop pistol can also be used in the preparation 
of glass molds, and for coating blow pipes with aluminum. 

A recent application is in the construction of electric con- 
densers for wireless service. An adherent coat of copper is ap- 
plied to ordinary sand-blasted window glass. Two-thousandths 
of an inch is, according to the manufacturers, sufficient to produce 
a highly efficient and cheap plate much superior to rolled tin foil 
coverings or galvanic deposits of copper on glass. Lead sprayed 
on glass furnishes a cheap and effective condenser plate. 

The Schoop pistol is said to be used extensively in decorative 
work. Almost any metal can, it is claimed, be sprayed easily onto 
other metals, glass, wood, paper, stone, clay, cement, cotton and 
silk fabrics and other materials. 

Sprayed metal coatings can be polished, treated with chemicals 
for forming patina effects or allowed to form a natural patina, 
thus securing protection of the material from atmospheric action. 
Other applications pertaining to glass include the backing up 
of metallized (silvered) reflectors, for decorative work by spraying 
various metal coatings through stencils and for applying metal 
coatings in the form of letters and decorations to glass signs. 
Some work has also been done in coating the ends of glass ther- 
mometer tubes so that metallic attachments can be made to them. 

While the commercial application of the Schoop process in con-~ 
nection with glass has, so far, been very limited, the process seems 
to offer certain branches of the glass trade at least a promising 
field for experimentation. The Schoop pistol is made by the 
Metals Coating Company of America, Philadelphia, Pa. 
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New Traveling Batch Mixer 
The S-A traveling batch mixer manufactured by the Stephens- 
Adamson Manufacturing Company, Aurora, Ill., is illustrated 














THE S-A TRAVELING BATCH MIXER 


herewith. As the glass industry has advanced, more efficient 
plant methods have become necessary and it was to provide ma- 





chinery which would eliminate hand labor by mixing and trans- 
ferring batch making materials from the raw materials bins to 
the furnace, that this apparatus was developed. 


The mixer is loaded by dropping material through gates from 
overhead bins. The car is “spotted” in turn under the bins con- 
taining the necessary batch ingredients such as sand, soda ash and 
lime. The required amounts of each material are obtained by 
the use of a portable beam scale which is conveniently controlled 
from an operating platform. When the complete quantity has 
been gathered the truck is rotated. The mixing operation may 
take place as the truck is being propelled to the batch bin or fur- 
nace. This saves considerable time, particularly where the time 
between batches is short. 


Separate electric driving motors are furnished 
for propelling the machine and for rotating the 
mixing drum. All gates are power operated and 
are controlled by the operator from the platform. 
The. standard S-A traveling batch mixer is manu- 
factured in two sizes of 40.and 50 cubic feet ca- 
pacity respectively. The standard speed for these 
machines is between 300 and 400 feet per minute. 
The weighing machines may be furnished with as 
many as five beams for the weighing of this many 
constituents. 

The manufacturers state that these mixers are 
now installed in the works of William Franzen & 
Son, Illinois Glass Company, Australian Glass 
Manufacturers ‘Company, Ltd., Monongah Glass 
Company, The American Bottle Company, and the 
British Window Glass Company, Ltd., where they are handling 
raw materials very efficiently. 








Glass Men Not Pleased With Tariff Bill 


Emphatic expressions of dissatisfaction with the duties 
scheduled in the Fordney Tariff Bill, which was passed by a 
vote of 289 to 127 in the House of Representatives on July 21st, 
are heard from nearly all branches of the glass industry. A 
number of prominent glass men, among them E, T. Barry, presi- 
dent of the National Association of Pressed and Blown Glass 
Manufacturers; W. A. B. Dalzell, of the Fostoria Glass Com- 
pany, chairman of the tariff committee of the American Associa- 
tion of Flint and Lime Glass Manufacturers; A. H. Heisey, of 
A. H. Heisey & Company, and W. P. Clarke, president of the 
American Flint Glass Workers’ Union, are acting energetically 
to put before the Senate committee the real facts concerning 
the glass manufacturing situation. 

Manufacturers of plate glass are disappointed. D. K. Albright, 
of the Allegheny Plate Glass Company, says: “The rate is entirely 
too low. We should have a 25-cent flat rate.” Concerning 
window glass, Frank Bastin, president of the Johnston Brokerage 
Company, agrees with the committee in charge that the “schedule 
is satisfactory, provided the American valuation clause is 
adopted.” 

This is the feature of the bill in which the greatest interest 
centers. American valuation means the fixing of the value of 
imported goods for the purpose of estimating duties, not as 
heretofore on the prices prevailing in the country exporting the 
goods, but upon the prevailing manufacturers’ or wholesale selling 
Prices in the United States of comparable and competitive Amer- 
ican products. 

Grave doubts are felt by some business men as to the prac- 
ticability of the plan and its probable effect if adopted. The 
opponents of the plan contend that the new method is imprac- 
ticable, uncertain, unfair to countries whose currencies are 
heavily depreciated, and contrary to all precedent. Ad valorem 
levies, as compared with specific duties, are liable to variable 
and arbitrary interpretation. Owing to the absence of fixed 
‘duties, the calculations of importers would be subject to addi- 





tional uncertainty, with the consequence that they would have 
to allow larger margins of profit, to the detriment of consumers. 
Moreover, as foreign goods increase in cost to the importer by 
reason of the appreciation of exchange, this scheme would cperate 
more promptly to debar them from our markets than would 
duties based upon invoice valuations. The intrinsic merits of a 
revival of this method of valuation, therefore, are ‘questioned. 

But the consensus of opinion is that in general the American 
valuation plan will result in the collection of higher duties than 
would otherwise be imposed and a substantial increase in Gov‘ 
ernment revenues. One commentator says: 


“Experts, both in government service and in commercial 
houses, have figured that the change to American valuation will 
increase revenue adequately, and comprehensively provide for the 
assessment of duties on all kinds of merchandise on a basis 
which can be verified in this country; eliminate foreign exchange 
difficulties due to depreciation; end duty discriminations; prevent 
under-valuation on imports; protect the American manufacturer 
and nullify the trade combinations formed in foreign countries 
for the purpose of fixing low export invoice values to minimize 
American duties.” 

The American valuation idea has been advocated before. As 
pointed out in a recent issue of Commerce Monthly, the tariff bill 
now before Congress proposes a departure from traditional 
American methods of valuation for the imposition of import 
duties. But although this basis of valuation has never beén fol- 
lowed in practice in this country, the idea is not new. It was 
included in the compromise tariff bill of 1833, to take effect 
in 1842, but owing to political complications and the enactment 
of a new tariff law in the latter year, the plan was never put 
into operation. The chief objection then made against home 
valuation was that it would inevitably cause different valuations 
of the same goods at different ports, thus violating the rule of 
uniformity. Such an objection would, of course, be of much 


less weight at the present time owing to improved facilities of 
communication and transportation. 
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Aside from any change in rates of ad valorem duties, the net 
result of the new method of valuation will be a tendency to 
increase the amount of duty levied. The American valuation 
will ordinarily cover not only the export value of the goods in 
the foreign country, which is the present dutiable basis, but also 
transportation costs, the importer’s usual profit, and any element 
in the American price which results from import duties. More- 
over, the new rule will be likely further to enhance the valua- 
tion in so far as the domestic purchasing power of foreign cur- 
rencies may exceed their exchange value in American currency. 

The immediate interest of the proposal is its bearing on com- 
parison between ad valorem rates provided in the new tariff bill 
with those now in effect. While the actual weight of the new 
duties will be greater than appears from a consideration of the 
rate alone, it is extremely difficult, if not impossible, to deter- 
mine accurately the extent to which the new rule will affect the 
amount of duty levied. 

Some interesting facts bearing on the valuation question are 
reported by the United States Department of Commerce, which 
states that German manufacturers are being relieved of a large 
percentage of their normal production costs through indirect 
government subsidies which aggregate approximately 60,000,000 
marks out of the government’s total budget of 80,000,000 marks, 
or 75 per cent of it. This adds to the difficulties of the present 
almost impossible task of determining correct foreign production 
costs and values as a base for the levy of import duty by the 
United States under our existing tariff law. 

The German government buys immense quantities of foodstuffs, 
which it sells to the German people at a loss of about 50 per 
cent. This enables the German workman to live on a wage which 
would otherwise be too low to cover even absolute necessities. 
This is only one of the many helps given to industry by the 
German government. The lower wage scale which it makes 
possible, reduces the manufacturer’s cost of production and 
permits him to manufacture a very wide variety of commodities 
cheaply and sell them in the United States at prices that abso- 
lutely preclude the possibility of American competition in the 
American market. 

The subsidizing of German industries results naturally in 
increased production at a minimum expense in Germany and 
very seriously threatens the American manufacturers so that 
proper protection to American industries is very highly essential 
at this period in order to enable our people to weather the 
strain due to abnormal conditions and hold their own afterwards. 
The adoption of the proposed American valuation plan as the 
basis for the proper computation of duties due the United States 
government on importations is favored by many, both in govern- 
ment and general business circles, who have carefully studied 
the subject for many months. 





Flint and Lime Glass Manufacturers Meet 

The forty-fifth annual convention of the American Asso- 
ciation of Flint and Lime Glass Manufacturers was held at 
Atlantic City on July 18th, with President Marshall W. 
Gleason, of the Gleason-Tiebout Glass Company, Brooklyn, 
N. Y., in the chair. After the president’s address, routine 
business was disposed of and the annual election held, result- 
ing in the unanimous reelection of all officers, as follows: 

President, Marshall W. Gleason; first vice-president, 
Nicholas Kopp; second vice-president, M. G. Bryce; treas- 
urer, E. P. Ebberts; actuary, John Kunzler. 

A resolution of regret at the death of George M. Jaques of the 
Crockery and Glass Journal and of sympathy with the family of 
the deceased was passed. 





Haugen Bill Passed by House 


Against the energetic protest of the manufacturers of bottles 
and glass containers, the Haugen Bill, regulating, among other 
things, the design and shape of glass containers, was passed by the 
Hlouse of Representatives. 











A. C. S. Will Meet at St. Louis in 1922 


The twenty-fourth annual meeting of the American Ceramic 
Society will be held in St. Louis, February 27 to March 2, 1922, 
Headquarters will be at the Hotel Statler. St. Louis is one of 
the largest centers for refractories and heavy clay products, white 
enameled ware, glass, and terra cotta, and presents many oppor- 
tunities for interesting factory inspection trips. 

The summer meeting, held July 25th, 26th and 27th at Canton, 
Ohio, was attended by about 150 members, about one-tenth of 
whom were members of the Glass Division. 

Professor Silverman’s report of the Committee on Standards, 
relating to the “Bureau of Standards Specifications for Lime 
Used in Glassmaking,” was received, and it was the sense of the 
meeting that the specifications should be modified in certain 
details before being approved by the society. 

Charles O. Grafton, chairman of the committee having in 
charge the details of the proposed trip to England in 1922, as 
guests of the Society of Glass Technology, reported that 27 
persons had signified their intentions of making the trip and 
over 100 others had asked for further information. In view of 
the real interest manifested by the members, it was voted to accept 
the invitation. 

Other members of the committee on the British trip besides 
the chairman, Charles O. Grafton, of the Gill Clay Pot Com- 
pany, Muncie, Ind., are J. W. Cruikshank, consulting engineer, 
Pittsburgh, Pa.; F. R. Carder, of Steuben Glass Works, Corning, 
N. Y.; S. B. Henshaw, of Libbey-Owens Glass Company, Charles- 
ton, W. Va.; R. J. Montgomery, of Bausch & Lomb Optical Com- 
pany, Rochester, N. Y.; Herbert Walls, Vineland, N. J.; H. G. 
Dixon, of H. L. Dixon Company, Rosslyn Station, Carnegie, Pa. 





Illuminating Glassware Meeting 


Members of the Illuminating Glassware Manufacturers’ Guild, 
representing over 75 per cent of the production of glassware in the 
United States, met at Philadelphia, Pa., in July and discussed 
matters affecting their industry. A committee was appointed to 
prepare a code of ethics for the guidance of members in their 
dealings with each other, their customers and the public, and 
to determine the most practical means of improving, standardiz- 
ing and harmonizing mold designs to the end that better and 
more artistic lighting glassware shall be produced and manu- 
facturing costs reduced. Emphasis was laid on the fact that the 
public has been educated to demand more efficient lighting facili- 
ties in homes, factories and streets, with fittings and glassware 
in good taste and suited in each case to its environment, and 
that the manufacturer who fails to take cognizance of this trend 
will soon fall behind his more progressive competitors. 

The Guild has established a credit bureau for its members. 
A uniform cost system developed by the business managers of 
the Guild is being installed in several factories. Optimism for 
the future was expressed at the meeting, based on the belief that 
the illuminating branch of the glass industry would be one of 
the first to recover from the universal depression, due to its 
close association with the building trades, which are bound to im- 
prove before long. 





National Window Glass Manufacturers 


About 1625 pots were represented at the meeting held in 
Pittsburgh on July 11th and 12th of the hand-operated win- 
dow glass factory representatives. The general situation 
was discussed and it was decided to hold the annual meeting 
in Atlantic City on August 9th and 10th. The 1920 wage 
committee was re-elected. ix: 


Flint Glass Workers’ Election 


All of the officers of the American Flint Glass Workers’ Union 
were re-elected for another year at the “forty-fifth annual meet- 
ing held at Sandusky, Ohio, July 5 to 15. 
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German Glass Works’ Earnings 


Commenting on the widely-discussed question as to Germany’s 
ability to pay the indemnities demanded by the Reparations Com- 
mission, George Renwick, special correspondent of the New York 
Times, recently gave figures showing the earnings of industrial 
concerns engaged in various lines of manufacture, including some 
in glass. Mr. Renwick said: 

“The German glass trade is one which is pushing ahead in all 
its branches. So effectively is it competing in the Far East, for- 
merly a great Belgian market, that several of the largest Belgian 
glass works had to shut down, and English glass manufacturers 
know what the German industry is doing in the English market. 
The Bavarian Mirror and Mirror Glass Company paid 40 per cent 
in 1919 and the same last year on half as much capital again. 
Messrs. Goerz raised their dividend from 8 per cent to 15 per 


cent and the Saxon Glass Company from 35 per cent to 40 per 
cent.” 


This view of the situation is confirmed by reports received at 
various times by THe GLAss INpustry from a correspondent in 
Germany. Dividend and bonus figures for various periods during 
1919 and 1920 for a number of German glass concerns were quoted 
in our January, 1921, issue. Additional information relating to 
conditions existing a few months ago is given below. 

The “W. Hirsch, Aktien Gesellschaft fuer Tafelglasfabrikation” 
at Radeberg propose an increase of capital stock by 1,000,000 marks 
of original shares and 400,000 marks of preference shares, the 
latter with multiple voting power. 

At the extraordinary general meeting of the “Bayrische Spiegel- 
und Spiegelglasfabriken Aktien Gesellschaft” at Fuerth, a motion 
for the increase of capital by issuance of 4,600,000 marks of original 
shares (and 300,000 marks of preference shares with twelvefold 
voting power) was carried, bringing the total capital stock from 
4,600,000 marks to 9,500,000 marks. According to a statement 
by the Board of Directors, the outlook for the current year looks 
promising. 

An extraordinary general meeting of the “Aktien Gesellschaft 
Adler Huette” at Penzig sanctioned the proposed increase of 
capital from 2,250,000 marks to 4,000,000 marks, increased prices 
and turnover rendering a strengthening of the working capital 
necessary. The current year brought satisfactory business so far. 

The Board of Directors of the “Tafel-Salin-und Spiegelglas- 
fabrik Aktien Gesellschaft” at Fuerth proposed an increase of 
capital from 3,400,000 marks to 7,500,000 marks by the issuance 
of 3,800,000 marks original shares and 300,000 marks preference 
shares. 

The “Vereinigte Bayrische Spiegel-und Tafelglaswerke, vorm. 
Schrenk & Co. Aktien Gesellschaft” at Neustadt made a net 
profit of 1,598,409 marks (581,817 marks in the previous year) 
out of which a dividend of 10 per cent and a bonus of 30 per cent. 

The article in the Times, referred to above, concludes as fol- 
lows: 

“It is only fair to say that the vast majority of German workers 
are willing to and are doing their share of the work of enabling 
Germany to pay more and more. They are putting their backs into 
it and it is only by their work that Germany can pay. Among 
them one hears little of the nonsense of which the politicians are 
guilty. Everywhere they are working hard and increasing pro- 
duction in every industry. 

“Until well into this year they spoke with few exceptions of 
Prosperity and increased production, but the politicians have been 
Pigheadedly doing their best to destroy this revival. A well- 
known trader tells me the penalties already in force have cost 
Germany up to the present time almost as much as would pay 
the first year’s instalment. 

“There is no doubt Germany can pay.” 





German Exports and Imports of Glass 

Exports of glass and glassware from Germany, as reported by 
the German National Office of Statistics for the first nine months 
of 1920, were 902,300 double centners, compared with 2,017,800 
double centners during the corresponding period in 1913. Im- 
Ports were 99,500 double centners in the first nine months of 1920, 
compared with 135,200 double centners during the corresponding 
Nine months of 1913. (One double centner is equal to 220 pounds.) 


Cut Glass Makers Adopt Progressive Policy 


At a meeting of the National Association of Cut Glass Manu- 
facturers held in New York recently, presided over by G. Wil- 
liam Sell of Krantz, Sell & Company, and attended by repre- 
sentatives of many of the leading factories, steps were taken 
towards the adoption of a plan which has been under considera- 
tion for several years for the inspection, labeling and guarantee- 
ing of high grade cut glass ware made and sold by association 
members, and for raising funds to defray the expense of an 
advertising campaign through which to acquaint the public with 
the significance and importance of the label. The object of the 
plan is to protect the manufacturer, the dealer and the purchaser, 
to elevate the character of the goods from a mere commodity 
to a work of art, to foster pride in the production of artistic and 
reliable ware, and to assure satisfaction to the purchaser. Manu- 
facturers subscribing to the agreement must promise to use the 
Association acid seal and label only on goods guaranteed to be 
best quality lead and potash glass, properly finished according 
to the best standards of practice. Means are to be provided for 
inspecting the products and enforcing the rules. 

Subscriptions were received from a number of manufacturers 
at the rate of $500 for 10,000 labels, conditional on a fund of 
$25,000 being pledged for advertising purposes. Among those 
subscribing were The Empire Cut Glass Company, Fischer Cut 
Glass Company, H. C. Fry Glass Company, Jewel Cut Glass 
Company, Krantz, Sell & Company, Libbey Glass Manufacturing 
Company, Edward M. Mayer, Phillips & Company, Ltd., Quaker 
City Cut Glass Company, Thomas Skinner, and the Tuthill Cut 
Glass Company. 





Canada’s Consumption of Raw Materials 


In the manufacture of $6,578,602 worth of glass and glass- 


ware in Canada in 1918 (the latest period for which figures are 
available), there was consumed over two million dollars’ worth 


of glass-making materials, all of which, with the exception of 
soda ash, sodium nitrate and oxides of lead, was produced in 
the country. The following list gives the quantities and value 
of the raw materials: 

Quantity Value 


UN AE Bs 5 Ss cas occ sp es tons 40,344 $155,854 
NON ONE oan s win eaten obese tons 13,468 635,068 
SePNEN NY SUINUN as So ce aie 'e <xte'os tons 95 7,905 
ERE tT ae Fe tons 4,490 18,076 
BM ra cate: cs Gacitsewas Cea UR tons 2,190 18,046 
CANE oe iain os bed Shs aR tons 7 140 
Wiknile  APRCNNE ono on stae vee one pounds 68,314 8,694 
Manganese dioxide .......... pounds 18,535 1,414 
Chats OE Te a. edhe pounds 169,987 17,764 
All other chemicals................ — 74,556 
Miscellaneous, including crude glass 
Tk eS ee yeeety p — 751,276 
Boxes and packing cases............ —_—— 376,946 
NOR 3 Pree ee ee eos — 2,056,739 





Oil and Gas Wells 


Preliminary figures issued by the Bureau of the Census, Wash- 
ington, D. C., relative to mines, quarries and wells, give the 
total number of producing petroleum and natural gas wells in 
the United States in 1919 as 260,673, compared with 166,320 in 
1909, a gain of 56.7 per cent. In Pennsylvania the total in 1919 
was 77,325 wells, compared with 59,780 in 1909, a gain of 29.3 
per cent. In West Virginia the total in 1919 was 27,363 wells, 
compared with 15,146 in 1909, a gain of 80.7 per cent during the 
ten year period. 





Among the articles exported from Austria to the United States 
in 1920 were beads and bead ornaments to the value of $51,441 
and glass and glassware valued at $19,352. 
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News of the Trade 

















The pyrex and other departments of the CorNniInG GLAss 
Works and the bulb blowing department of the SteuBEN GLAss 
Works, both of Corning, N. Y., have resumed operations after 
the annual short summer shut-down. 





The SociEtE DES VERRERIES MECANIQUES DE BUURGOGNE has been 
compelled to completely stop its manufacture of window glass 
on account of present business crisis and the lack of sales. This 
factory, situated near Chalone-Saone, is one of. the finest fac- 
tories in France. 





E. J. Turner, of TurNer BroTHers Company, Terre Haute, 
Ind., reports that the principal loss sustained through the recent 
$35,000 fire at their factory was the sand, lime and soda ash bins 
and the elevating, conveying and batch making apparatus. These 
will be replaced with modern equipment. Plant operations were 
not interrupted. : 





THE Farnum Grass Company, Cambridge, Mass., has been in- 
corporated with a capital stock of $10,000. The company will 
buy plate glass and manufacture polished plate glass products, 
such as mirrors, partitions, shelves, etc., and has a contract for 
supplying such articles to the five and ten cent stores of F. W. 
Woolworth & Company. A new factory is being built by the 
company at 543 Green street. 





THE SCHAFFER ENGINEERING & EQguIpMENT CoMPANY have 
combined their administrative, sales and manufacturing depart- 
ments in their new general offices, 2838 Smallman street, Pitts- 
burgh, Pa., adjacent to their city factory. The company states 
that the new arrangement will enable them to render more 
efficient service than ever to their clients as it will thoroughly 
co-ordinate the activities of their different departments. Addi- 
tional personnel and facilities have also been acquired. 





THe Brown INSTRUMENT Company, Philadelphia, Pa., manu- 
facturers of instruments for indicating and recording temperatures, 
pressures, speeds, operations, etc., has opened a branch office at 
201 Reliance Bank Building, 1632 Euclid avenue, Cleveland, Ohio. 
The new branch will be under the personal supervision of R. 
W. Mayer. This makes the eleventh district office opened by the 
company, the others being located in New York, Pittsburgh, 
Detroit, Cleveland, Chicago, St. Louis, Denver, Los Angeles, San 
Francisco and Montreal, and the company states that engineers 
from any of these offices will call on and recommend to interested 
concerns the most suitable equipment for their particular needs. 





In an article describing the rapid growth in exports of Chat- 
tanooga, Tennessee, products, The Times of that city states that 
“among the concerns now actively engaged in the shipment of 
products to Mexico from this city is the CHATTANOOGA BoTTLE 
AND GLASS MANUFACTURING ComPANY. ‘We are shipping over 
1,000,000 bottles to Mexico,’ said J. H. Buchholtz, of the glass 
company, yesterday. ‘Our plant is in operation twenty-four hours 
a day. We are employing over 250 hands and from orders on file 
will be operating to capacity until late in the fall, at least.’” 





The Uniao INpusTRIAL BRASILEIRA, according to Commerce Re- 
ports of June 20, has just finished the construction of a large 
modern glass factory in Rio de Janeiro, Brazil. The factory is 
said to be up to date in every detail, meeting hygienic require- 
ments based on the systems used in the United States. It is un- 
derstood that national material was used entirely in the con- 
struction and installation and that the plant will use native raw 
materials. It is estimated that at first the factory will have a 


capacity of 60,000 bottles per day, besides some 20,000 pieces for 
use in chemical work, and that within a very few months it will 
be in a position to turn out any kind of simple glass. 





The STANDARD MANUFACTURING CoMPANy, Corning, N. Y., for 
many years sheet steel and plate fabricators, have recently en- 
larged the scope of their work and are now offering their 
services to the glass, steel, chemical and allied trades as pro- 
ducer gas engineers and contractors as well as manufacturers of 
sheet and plate steel products. The company has recently secured 
the services of R. F. Clewell, who has been connected with the 
Corning Glass Works for the past five years in the capacity of 
producer gas engineer. Mr. Clewell, who has had broad experi- 
ence in the design, construction and operation of producer gas 
systems, will handle this work for the Standard Manufacturing 
Company. 





Unemployment in New York State 
A report by the New York State Industrial Commission states 
that from May, 1920, to May, 1921, there was a decrease of 30.2 
per cent in the number of employees engaged in the glass indus- 
try, and a decrease of 41.8 per cent in the total wages paid. 


Cut Glass Prices Reduced 


A reduction of 10 to 12% per cent in the prices of figured 
blanks, effective July 11, 1921, was recently announced by the 
H. C. Fry Glass Company and the Libbey G!ass Manufacturing 
Company. The new prices are guaranteed against further reduc- 
tion until January 1, 1922. 








Owens Bottle Report 


The Owens Bottle Company, Toledo, Ohio, including the re- 
turns of its subsidiary companies, reported net profits of $1,147,- 
568 for the first six months of the current year. This was after 
Federal taxes and fixed charges, and, after allowing for preferred 


dividends, the balance was equivalent to $1.17 a share earned on 


the $17,371,900 of capital stock of $25 par value issued and out- 
standing on June 30. In the first half of last year the profits 
amounted to $2,505,117, equal to $4.96 a share on the $10,932,626 
of common stock issued at that time. 

Total manufacturing profits and royalties in the six months 
ended June 30 were $1,526,061, compared with $2,305,527 in the 
first half of 1920. Other income was above that of last year, the 
total for this year being $514,054, against $228,714, making a 
total income of $2,040,115, compared with $2,534,241 in 1920. 





Foreign Trade Opportunities 


Recent issues of the Daily Consular and Trade Reports issued by the 
Bureau of Foreign_and Domestic Commerce, Washington, D. C., list the 
following items. Further information concerning any of them may be 
obtained from the Bureau or its district offices by duly registered firms 
and individuals, by written request giving gpportunity number. 

Registration in the Importers’ Index entitles the registered firm to 
receive further information concerning items listed in the Daily Com- 
merce Reports. Registration may be obtained by making application 
to the Bureau of Foreign and Domestic Commerce, Washington, D. C., 
or to one of the district or cooperative offices located in nearly all of 
the large cities, and by filling out “form 57.” Registered firms receive 
additional circulars and bulletins of various sorts relating to their particular 
line of business. 


35152.—A commercial agency firm in Victoria, Australia, desires 
to secure an agency for the sale of molded glass (tumblers, etc.). 
References. 

35183.—A forwarding agent in Mexico desires to purchase two 
or three medium-size glass-bottom boats for tourists. Quotations 
should be given c. i. f. Los Angeles or San Francisco, Cal. 
Cash to be paid. References. 
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35203.—A mercantile firm in Italy desires to purchase and se- 
cure an agency for the sale of optical supplies, oil lamps, incan- 
descent lamps, ete. Correspondence should be in Italian. 

35,220—A merchant in Mexico desires to purchase caustic soda, 
soda ash, silicate of soda, etc. Reference. 

35230—A firm in Norway desires to purchase a complete equip- 
veyor belting. Quotations should be given c. i. f. Norwegian 
ment for sand and gravel plants, especially conveyors and con- 
port or f. o. b. Atlantic port. Cash to be paid. Reference. 


Twelve Months’ Foreign Trade 


Imports of glass and glassware into the United States for the 
twelve months ending June 30, 1921, amounted to $11,771,538, 
compared with $3,582,403 for the year ending June 30, 1920; an 
increase of $8,189,135. Exports from July 1, 1920, to June 30, 
1921, amounted to $25,387,607, compared with $25,906,621 for the 
year ending June 30, 1920, a decrease of $519,014. The principal 
decrease in exports was in window glass. The principal increase 
in imports was in plate glass. Detailed figures for all branches 
of the industry are given in the Monthly Summary of Foreign 
Commerce on page 208 of this issue of THe Grass INbusTRY. 





Printed Matter 


Management Engineering is the title of a new monthly pub- 
lication recently established in New York. Its purpose is to 
help managing executives to better discharge their duties in pre- 
paring, organizing and directing industry to secure maximum pro- 
duction. 





TestinGc or GAuce GLasseEs, specifications for gauge glass for 
steam and water gauges and lubricators, panels and protector 
glasses, and hints on packing gauge glasses are the subjects treated 
in a brochure entitled “Moncrieff Gauge Glasses—Testing” just 
issued by H. A. Rogers Company, 87 Walker street, New York. 


Stronc’s IRoncLAD GAUGE GLASsEs are featured in a 28-page 
booklet issued by The Strong Machinery and Supply Company, 
292-294 Church street, New York. The characteristics of this 
brand of glass are described, price lists and the names of a 
number of users are given. Other specialties such as gauge glass 
washers, protectors, cutters, gaskets, packing and valve discs are 
also listed. 





Census Summary of Chemical Industries 


A preliminary statement of the 1920 census of manufacturers 
with respect to the chemical industry has been prepared by the 
Bureau of the Census, Department of Commerce. The figures 
are based upon returns from 811 establishments, with products 
valued at $603,555,400. In addition chemical products were re- 
ported by 563 establishments primarily engaged in other lines 
of manufacture, to the value of $91,087,600, making a total of 
1,374 establishments and $694,643,000 in value of products. 

At the census of 1914 there were in the aggregate 754 establish- 
ments, with products valued at $200,195,800, showing an increase 
of $494,447,200 or 247 per cent. 

Sodas and sodium compounds as a group aggregate $90,913,100 
as compared with $32,594,800 in 1914, and include bicarbonate of 
soda, 141,560 tons valued at $3,695,400, an increase of 57 per 
cent in quantity as compared with 1914, and in unit value from 
$15.96 per ton to $26.10; caustic soda, 319,490 tons valued at $20,- 
494,800, an increase of 50 per cent in quantity, and in unit value 
from $31.32 to $64.15; soda ash, 1,033,480 tons valued at $31,195,- 
200, an increase of 10.5 per cent in quantity, and in unit value 
from $11.70 to $30.18; and sodium silicate, 286,790 tons valued at 
$6,052,300, an increase of 69.6 cents in quantity, and in unit value 
from $9.75 to $21.10. The production of borax was 21,435 tons, 
valued at.$4,622,300; sal soda, 71,830 tons, $2,102,200; sodium 


‘ phosphate, 22,350 tons, $2,438,900; Glauber’s salt, 37,390 tons, $843,- 


500; and sodium sulphides, 35,180 tons, $2,316,300. 


Potash and potassium products aggregated in value $16,409,500 
as compared with $7,219,900 in 1914. 











1919 1914 
wf ln ~ fe 
Quantity Value Quantity Value 
Sodas and sodium com- 

IR is a Sakon ey > ke | ee $32,594,800 
Bicarbonate 3 3,695,400 90,170 1,439,000 
eee 4,622,300 20,500 2,071,800 
Caustic soda. 20,494,800 212,540 6,657,500 
Sal - sede. ... ae 2,102,200 106,590 1,510,500 
eS re 31,195,200 935,305 10,937,900 
Sodium bichromate. “‘ 22,990 5,337,400 11,820 1,125,400 

Phosphate ...... = 22,350 2,438,900 15,400 853,500 

OS eee ° 286,790 6,052,300 169,050 1,648,900 

Sulphate (Glauber 

SE: Sesccuds ye 37,390 843,500 34,540 427,800 
Salt cake...... 7 175,010 2,084,300 90,440 841,900 

Sulphides ...... 3 35,180 2,316,300 20,260 516,600 

NE ett Pea caicsel 5 aaere SR >  hanae 4,564,000 
Potash and potassium com- 

OO GEE LE EE A E  OE ek 7,219,900 
Bitartrate (cream of 

IE dis aid 0 S50 bs. 2,854,550 2,620,400 12,646,120 3,125,000 
ena pam. eee re 12,625,000 2,163,400 

otas rom origina 

SS Ne tons 106,000 TA eS 4,008,908 
| ee ere eens 4,515,6C0 

Personals 


Dwicut T. FarNuHAM, a well known engineer, is now associated 
with C. E. Knoeppel & Company, Inc., industrial engineers, New 
York. 

H. G. Carrett has been appointed sales manager of Wing & 
Evans, Inc., New York, sales agents for the Solvay Process Com- 
pany, manufacturers of soda ash, Syracuse, N. Y. 





Davip H. Swinton, of Toledo, Ohio, was recently elected presi- 
dent for the ensuing year of the International Ornamental Glass 
Manufacturers’ Association, which comprises sixty concerns active 
in the industry throughout the United States and Canada. 


BERNARD L. Biscuorr, formerly a partner of T. A. Nilan in the 
Bischoff Lighting Goods Glass Company, Point Marion, Pa., is 
now connected with the New Cumberland Glass Company, New 
Cumberland, W. Va., as superintendent. D. McLane Taylor, 
formerly of Meriden, Conn., is general manager of the New Cum- 
berland Company. 


FRANK BAsTIN, secretary-treasurer and general manager of the 
Blackford Window Glass Company, Vincennes, Ind., and presi- 
dent of the Indiana Window Glass Company, of the ‘same city, 
has been elected president of the Johnston Brokerage Company 
to succeed L. S. Cunningham, recently resigned. J. R. Johnston, 
Jr., is first vice-president; E. H. Flood, second vice-president; 
C. C. Nelson, treasurer; C. S. Lewis, secretary; J. A. Doyle, 
assistant secretary-treasurer. 

The Edward Longstreth Medal of the Franklin Institute was, 
on April 6, 1921, awarded to W. Barton Eppison, who is asso- 
ciated with the Surface Combustion Company, 366 Gerard avenue, 
New York, for his jet entraining apparatus for proportioning air- 
gas mixtures as applied to furnace practice. This award was 
given in consideration of the development of the design of a self- 
regulating Bunsen burner that is considered to be a decided ad- 
vance in the art of burning gas in industrial appliances. 


F. M. Ferker, vice-president and chairman of the editorial 
board of the McGraw-Hill Company, Inc., New York, has been 
appointed assistant Secretary of Commerce. Secretary Hoover 
has assigned to Mr. Feiker the particular work of assisting in 
the expansion of the Bureau of Foreign and Domestic Com- 
merce, Bureau of Standards, and Census Bureau. The McGraw- 
Hill Company.is one of the largest publishers of technical and 
trade journals. Their publications include ENGINEERING NEws- 
Recorp, CHEMICAL AND METALLURGICAL ENGINEERING, and 
numerous other well-known journals. Mr. Feiker’s long ex- 
perience in this field has brought him into very close contact 
with industrial conditions throughout the world and the ap- 
pointment of so capable a man to public’ office, is a matter for 
congratulation by the business interests of the country. 
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Monthly Summary of Foreign Commerce of the United States 


Corrected to July 20, 1921, 


IMPORTS OF 
= —_—__—_——_J une 
Articles 1920 
Glass and glassware: Quantity 
Bottles, vials, demijohns, carboys, and 
jars, plain, ordinarily used as containers, 
empty or filled . dut, 
Bottles, decanters, and other glassware, 
cut or ornamented 
Optical instruments, 
spectacles 
Sheet and plate glass— 
Cylinder, crown, and common window 
glass, unpolished . dut, 
Plate glass, cast, polished, unsilvered. 
sq. ft. dut. 
Plates or disks, rough-cut or unwrought, 
for optical purposes 
All other 


Value Quantity 


$14,838 830,208 
84,551 

including lenses and 

95,660 


83,002 7,430,846 


83,971 220,405 
70,654 
183,738 


$616, 414 


i ee eee | 


1921 


Value 


$38,314 
128,601 


93,942 


411,590 


Quantity 


1,915,061 


GLASS AND GLASSWARE. 


pa 
1919 
Value 
$73,046 
265,643 


187,150 


605,215 60,122 
273 210 


664,941 381,774 


442,659 


-———— Twelve 


3,634,729 


Quantity Value 


$172,476 


548,604 


353,421 
325,533 


644,032 
998,760 


mouths ending June 


Quantity 


8,454,385 


30,381,503 
3,512,404 


1,041,906 


1921 
Value 
$373,042 
1,590,942 


1,139,112 


1,938,157 
3,040,986. 


1,000,465 
2,688 834 





$1,410,604 


$3,582,403 


$11,771,538 








EXPORTS OF 
Glass and glassware: 
Bottles, demijobns, carboys, and jars .... 
Chemical glassware 
Common window glass, boxes (50 sq. 


$746,758 
19,368 
366,498 


Exported to— 
France 
Canada 


Australia 
New Zealand 


Other countries 35, 476 


GLASS 


$284,436 
16,119 
14,423 


AND GLASSWARE. 


$3,671,180 
198,033 


908,942 6,058,427 


$7,935,108 
207,366 


682,593 4,494,554 


$7,848,658 
294,672 
2,396,185 





204,426 
176,073 
21,820 
29,349 
108,536 
51,044 
62,021 


1,635,862 
£99,786 
160,493 

pongo 


4,570 
335,929 
20,771 
33,590 


35,756 
1,958,788 
172,181 
229,848 
238 ,360 
349,407 
159,119 
54,061 
281,740 
185,941 
123,302 
39,993 
666,058 


61 
920,678 
300,748 
252,405 
140,020 
120,067 

51,781 
87,616 
38,798 
85,157 
48,829 
9,100 
340,925 





Cut or engraved glassware 
Plate glass, unsilvered 
All other 


33,831 
241,670 
962,161 


500,881 





Total glass, etc. $2,370,286 





r  —_— 


$881,368 


4,912,896 
6,854,269 


$21,898,185 


347,795 
2,878,628 
10,043,170 


$25 906, 621 


334,375 
2,188,104 
12,325 61s 





Current Prices of Glass-Making Materials 
From quotations furnished by various manufacturers and dealers 
New York, July 2, 1921 


Carlots Less Carlots 
Alumina hydrate .............Ib. 


06% 07 - 07% 

Arsenic trioxide (dense 

white, 99%) ‘ 07 07% 
Barium angi 60.00 70.00 
Bone ash 04 
Borax 05% 
Borax, fused, any mesh 19 
Boric acid, fused lb. pe 
Cadmium sulphide, red or 

orange 
Cadmium sulphide, yellow.. 
Cobalt oxide 
Cobalt oxide 
Copper oxide, red 
Copper oxide, black.......... 
Feldspar, 100 mesh 
Fluorspar, powdered white, 


.10 Ib. tins, “tb. 
Ib 


Kryolite 
Lead oxide (red lead, 
Litharge (PbO) 
Lime— 

Hydrated 

Burnt, ground, in bulk..... 

Burnt, ground, in paper 

sacks 
Burnt, ground, in 280 Ib. bbls 
per ’pbl. 

Manganese (85% MnOz) .....Ib. 
Nickelic oxide (NiO) black...Ib. 
Nickelous oxide (Ni,O) green lb. 
Potassium carbonate— 

Calcined 90% 

Hydrated 90% 
Potassium nitrate 
Powdered blue ............... 
Salt cake, for glassmakers.. 
Selenium b. 
Soda ash, ~— dense, 48% basis 

bulk .. ss 5 aes iy a 

Bulk, on ’ contract.... ..100 Ib. 


lb. 
PbsOs) Ib. 


0934 

.30 
0114-.02 Ib. 
1.95 


1.70 


Sodium 
Sodium 
Sulphur 
Sulphur 


Uranium oxide... 
per Ib. 


Current Prices—(Continued) 


nitrate, refined 
selenite 
(flowers) 
(flour, heavy) 


-100 Ib. 


Carlots 
05% 


02% 


lots, 





Stock Quotations 
(Reported by Mocre, Leonard & Lynch, Frick Building, Pittsburgh, Pa.) 
Pittsburgh Stock Exchange—August 1 


American Window Glass Machine com.. 
American Window Glass Machine pref... 
American Window Glass pref. 
Pittsburgh Plate Glass 
U. S. Glass 


Market dull generally, with pronounced strength in the com- 
mon shares of American Window Glass Machine common. 


Wheeling Stock Exchange—August 1 


Fostoria Glass Company 


Hazel Atlas Glass Company 


Imperial Glass Company 
Central Glass Company 


Glass 


stocks, 


with the exception of Hazel-Atlas, 


Less Carlots 
05% 
2.25 
0234 
02% 


1.75-2.25 
07% 


Last 
108 
150 
100 
155 


Ask 
108 
150 
100 
150 


are weak. 


Imperial failed to make its quarterly cash dividend of 14%. 
Central works down with little business on hand. Hazel- Atlas 
reports better inquiry with operations constantly increasing. 
Rumor of its absorption by leading competitor causing much 
inquiry for stock which advanced on Wednesday, July 29, from 
141 to 150, with none offered below 150. 


Toledo Stock Exchange—August 1 
Bid Ask 
Libbey-Owens Sheet Glass Company com.. 110 115 
Libbey-Owens Sheet ‘Glass Company pref.. 96 98 
Owens Bottle Machine com. 29 30 29 
Owens Bottle Machine pref. No market 
Market dull, but strong. 


Last 
113 












